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EDITOR'S  NOTE 


The  Atlas  of  Tumor  Pathology  was  originated  by  the  Committee  on  Pathology  of  the 
National  Academy  of  Sciences — National  Research  Council  in  1947.  The  form  of  the  Atlas 
became  the  brain  child  of  the  Subcommittee  on  Oncology  and  was  shepherded  by  a succes- 
sion of  editors.  It  was  supported  by  a long  list  of  agencies;  many  of  the  illustrations  were 
made  by  the  Medical  Illustration  Service  of  the  Armed  Forces  Institute  of  Pathology;  the  type 
was  set  by  the  Government  Printing  Office;  and  the  final  printing  was  made  by  the  press  at 
the  Armed  Forces  Institute  of  Pathology.  The  American  Registry  of  Pathology  purchased  the 
fascicles  from  the  Government  Printing  Office  and  sold  them  at  cost,  plus  a small  handling 
and  shipping  charge.  Over  a period  of  20  years,  15,000  copies  each  of  40  fascicles  were  pro- 
duced. They  provided  a system  of  nomenclature  and  set  standards  for  histologic  diagnosis 
which  has  received  world-wide  acclaim.  Private  contributions  by  almost  600  pathologists 
have  helped  to  finance  the  compilation  of  an  index  by  The  Williams  & Wilkins  Company  to 
complete  the  original  Atlas. 

Following  the  preparation  of  the  final  fascicle  of  the  first  Atlas,  the  National  Academy  of 
Sciences — National  Research  Council  handed  over  the  task  of  further  pursuit  of  the  project  to 
Universities  Associated  for  Research  and  Education  in  Pathology,  Inc.  Grant  support  for  a 
second  series  was  generously  made  available  by  both  the  National  Cancer  Institute  and  the 
American  Cancer  Society.  The  Armed  Forces  Institute  of  Pathology  has  expanded  and  im- 
proved its  press  facilities  to  provide  for  a more  rapid  and  efficient  production  for  the  next 
series.  A new  Editor  and  Editorial  Advisory  Committee  were  appointed,  and  the  solicitation 
and  preparation  of  manuscripts  continues. 

This  second  series  of  the  Atlas  of  Tumor  Pathology  is  not  intended  as  a second  edition  of 
the  first  Atlas  and,  in  general,  there  will  be  variation  in  authorship.  The  basic  purpose  remains 
unchanged  in  providing  an  Atlas  setting  standards  of  diagnosis  and  terminology.  Through- 
out this  new  series,  the  term  chosen  by  the  Committee  on  Tumor  Nomenclature  of  the  Interna- 
tional Union  Against  Cancer  is  shown  by  an  asterisk  if  it  corresponds  to  the  author's  heading, 
or  as  the  first  synonym  in  italics  if  it  differs  from  the  author's  first  choice.  Hematoxylin  and 
eosin  stained  sections  still  represent  the  keystone  of  histologic  diagnosis;  therefore,  most  of 
the  photomicrographs  will  be  of  sections  stained  by  this  technic,  and  only  sections  prepared 
by  other  technics  will  be  specifically  designated  in  the  legends.  It  is  hoped  that  in  many  of 
the  new  series  a broader  perspective  of  tumors  may  be  offered  by  the  inclusion  of  special 
stains,  histochemical  illustrations,  electron  micrographs,  data  on  the  biologic  behavior,  and 
other  pertinent  information  for  better  understanding  of  the  disease. 

The  format  of  the  new  series  is  changed  in  order  to  allow  better  correlation  of  the  illustra- 
tions with  the  text,  and  a more  substantial  cover  is  provided.  An  index  will  be  included  in 
each  fascicle. 

It  is  the  hope  of  the  Editor,  the  Editorial  Advisory  Committee,  and  the  Sponsors  that  these 
changes  will  be  welcomed  by  the  readers.  Constructive  criticisms  and  suggestions  will  be 
appreciated. 


Harlan  I.  Firminger,  M.D. 
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TUMORS  OF  THE  THYROID  GLAND 


INTRODUCTION 


Clinical  observations  and  experimental 
studies  have  contributed  enough  new  infor- 
mation since  publication  of  the  first  "Tumors 
of  the  Thyroid  Gland"  in  1953  to  warrant  a 
rather  complete  rewriting  of  the  fascicle. 
The  diagnosis  and  treatment  of  thyroid  can- 
cer have  been  improved  with  the  introduc- 
tion of  new  technics  and  with  better  under- 
standing of  the  disease.  The  hormonal 
dependency  of  some  thyroid  tumors  is  appre- 
ciated. In  1963  the  pharmacologists,  Hirsch 
and  associates,  discovered  a new  thyroid 
hormone,  thyrocalcitonin.  More  reliable 
statistics  regarding  incidence  and  death  rates 
of  thyroid  cancer  allow  a better  evaluation  of 
the  biologic  behavior  of  these  tumors. 
Many  studies  implicate  radiation  as  having 
a role  in  the  development  of  thyroid  tumors 
in  children.  In  addition  to  these  and  other 
developments,  a specific  type  of  thyroid 
carcinoma  has  been  defined  and  established 
as  a part  of  a new  syndrome. 

In  this  second  writing,  we  have  brought 
the  previous  classification  and  descriptions 
up  to  date.  Most  of  the  references  are  re- 
cent and  many  have  particularly  good 
bibliographies.  Discussions  of  unusual 
tumors  and  tumor-like  conditions  have  been 
expanded  so  that  the  fascicle  might  be  of 
greater  use  as  a reference.  In  the  pathologic 


diagnosis  of  thyroid  tumors  there  are  par- 
ticular problem  areas  for  us,  and  apparently 
for  our  colleagues  as  well,  as  evidenced 
by  cases  sent  for  consultation;  we  have 
attempted  to  clarify  such  problem  areas  with 
more  extensive  discussion  and  additional 
photomicrographs. 

In  spite  of  great  advances  in  the  under- 
standing of  thyroid  tumors,  there  are  prob- 
lems and  unanswered  questions.  The  great 
variety  of  types  and  the  wide  range  of 
aggressiveness  of  thyroid  cancers  continue 
to  complicate  both  diagnosis  and  manage- 
ment. It  is  a paradox  that  the  low  grade 
papillary  adenocarcinoma  and  the  highly 
malignant  giant  cell  carcinoma  both  arise 
from  the  same  follicular  epithelium.  Evalu- 
ation of  different  methods  of  therapy  con- 
tinues to  be  a problem  partly  because  thyroid 
cancers  are  uncommon  and  partly  because 
many  of  them  are  very  low  grade.  Five  or 
10  years  is  insufficient  time  for  adequate 
follow-up  information  for  many  thyroid 
tumors;  clinical  recurrences  or  death  from 
the  tumor  may  not  take  place  until  20  or  30 
years  after  the  original  diagnosis.  Lastly,  it 
should  be  stressed  that  it  is  still  difficult 
clinically,  and  at  times  pathologically,  to  dis- 
tinguish true  neoplasm  from  a nodule  of 
endemic  goiter. 
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THE  NORMAL  THYROID 


MORPHOLOGY  (Figures  1-13) 

The  thyroid  gland  consists  of  two  lateral 
lobes  which  usually  are  connected  by  an 
isthmus  of  variable  size.  In  addition,  a 
pyramidal  lobe  extends  upward  from  the 
isthmus  in  about  40  per  cent  of  persons. 
The  right  lobe  is  often  somewhat  larger  than 
the  left.  The  gland  normally  is  soft,  yellow- 
red  and  covered  with  a thin  capsule.  Cut 
surfaces  glisten  because  of  colloid.  The 
rich  blood  supply  comes  from  the  superior 
and  inferior  thyroid  arteries.  Lymphatics 
drain  to  deep  cervical  nodes,  to  pretracheal 
nodes,  and  to  retrosternal  nodes. 

The  average  weight  of  the  normal  thy- 
roid generally  has  been  considered  to  be  25 
to  30  gm.  with  a range  of  10  to  60  gm. 
Recent  studies,  however,  give  lower  figures, 
perhaps  because  of  the  widespread  use  of 
iodized  salt.  Mochizuki  and  associates  found 
that  the  mean  weight  of  adult  glands  (18 
years  of  age  and  over)  in  New  York  City  was 
16.7  ± 6.9  gm.  (females  14.9  ± 6.7  gm.  and 
males  17.5  ± 6.8  gm.).  They  estimated  that 
one  per  cent  of  New  York  residents  had  thy- 
roids weighing  about  one  third  of  the  mean. 
In  children,  according  to  Kay  and  associates, 
the  average  normal  weight  (again  with  a 
wide  range)  increases  from  1.5  gm.  at  birth 
to  14.2  gm.  in  the  15  to  19  year  age  group. 

The  unit  of  thyroid  structure  is  the 
follicle,  a closed  sac  lined  with  epithelium 
and  containing  colloid  (figs.  1,  2).  Indi- 
vidual follicles  are  roughly  spherical  and 
vary  considerably  in  size  with  an  average 
diameter  of  about  200  micra.  Thyroid 
lobules  consist  of  20  to  40  follicles  bound 


together  by  a thin  sheath  of  connective  tis- 
sue and  supplied  by  a lobular  artery;  it  is 
possible  that  nodules  develop  from  such  an 
anatomical  unit.  In  spite  of  the  great  vas- 
cularity and  the  close  relationship  of  small 
vessels  and  capillaries  to  the  follicles,  neither 
blood  vessels  nor  interfollicular  stroma  are 
conspicuous  in  the  normal  gland. 


NORMAL  THYROID 

Figure  1.  This  thyroid  when  removed  at  autopsy  from 
an  8-year-old  child  was  considered  to  be  normal. 
There  was  no  clinical  evidence  of  thyroid  disease. 
Hematoxylin  and  eosin  stain.*  X 100.  A.F.I.P. 
Atlas  No.  67-3-1. 


* Throughout  the  fascicle  where  the  stain  is  not  so 
designated,  hematoxylin  and  eosin  stain  has  been  used. 
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Tumors  of  the  Thyroid  Gland 


The  epithelium  of  the  follicle  is  usually 
single-layered,  cuboidal,  and  rests  on  a base- 
ment membrane.  Electron  microscopic 
studies  (figs.  3-5)  (Klinck;  Heimann)  show 
that  the  basement  membrane  envelops  the 
entire  follicle,  extending  without  interrup- 
tion along  the  bases  of  the  follicular  cells, 
but  never  into  the  intercellular  spaces.  The 
lateral  borders  and  the  base  of  the  cell  are 
covered  with  a plasma  membrane,  with  the 
membranes  of  adjacent  cells  separated  by  a 


NORMAL  THYROID 

Figure  2.  The  thyroid  gland  from  an  80-year-old  man 
was  removed  at  autopsy.  It  weighed  15  gm.  and 
was  considered  to  be  grossly  and  microscopically 
normal.  There  was  no  clinical  evidence  of  thyroid 
disease.  On  the  average,  the  follicles  are  somewhat 
larger  than  those  in  the  8-year-old  child  and  the 
epithelium  tends  to  be  more  flattened,  indicating  de- 
creased activity.  X 100.  A.F.l.P.  Atlas  No.  67-3-2. 


space  of  relatively  constant  width.  On  the 
colloid  surface  of  the  cells,  there  is  a brush 
border  composed  of  cytoplasmic  extensions 
or  microvilli  which  project  into  the  colloid. 
The  microvilli  are  up  to  0.2  microns  long. 

In  the  resting  cell  the  nucleus  is  usually 
central,  roughly  spherical,  and  about  one- 
third  the  diameter  of  the  cell.  The  nucleolus 
is  not  prominent.  Mitochondria  are  evenly 
distributed  throughout  the  cytoplasm.  They 
are  rod-shaped  with  the  cristae  oriented  at 
right  angles  to  the  long  axis.  The  endo- 
plasmic reticulum  is  conspicuous,  widely 
distributed,  and  predominantly  of  the  rough- 
surfaced type.  Ribosomes  lie  both  free  in 
the  cytoplasm  and  along  the  covering  mem- 
branes of  the  cisterns.  The  colloid  is  uni- 
form in  density  and  slightly  acidophilic. 
With  the  light  microscope,  vacuoles  are  often 
seen  at  its  periphery,  giving  a scalloped  ap- 
pearance. By  electron  microscopy,  such 
vacuoles  are  not  found. 

When  stimulated  to  increased  activity, 
the  follicle  becomes  smaller,  colloid  dimin- 
ishes, the  follicular  cells  become  tall  colum- 
nar, and  the  nuclei  enlarge  and  lie  nearer  the 
base.  There  is  an  increase  in  endoplasmic 
reticulum  and  in  ribosomes,  and  the  Golgi 
apparatus  hypertrophies.  Microvilli  are 
greatly  increased  both  in  number  and  in 
length.  Intracytoplasmic  droplets  appear 
which  apparently  are  colloid  droplets  and 
represent  colloid  that  has  been  engulfed  by 
cytoplasmic  pseudopod  streamers. 

With  decreased  activity  the  follicles  en- 
large and  accumulate  more  colloid;  the 
epithelium  changes  to  a low  cuboidal  or  flat 
type.  In  older  individuals  the  follicles  be- 
come less  active,  presumably  because  of 
diminished  requirements;  some,  but  not  all, 
glands  in  older  persons  show  a mild  increase 
of  stromal  connective  tissue. 
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Normal  Thyroid 


NORMAL  THYROID 

Figure  3.  An  electron  micrograph  shows  portions  of  two  adjoining  follicles.  The  microvilli  projecting  into  the  col- 
loid are  clearly  visible.  The  structures  are  identified  as  follows:  C,  colloid;  Cg,  collagen;  E,  endothelium;  Ec, 
erythrocyte;  LfG,  lipofuscin  granule;  Mv,  microvilli;  N,  nucleus.  Approx.  X 4500.  (Courtesy  of  the  Armed  Forces 
Institute  of  Pathology.)  A.F.I.P.  Atlas  No.  67-3-3. 
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Tumors  of  the  Thyroid  Glartd 


NORMAL  THYROID 

Figure  4.  This  electron  micrograph  also  shows  portions  of  two  adjacent  follicles.  The  epithelial  layer  of  the  lower 
follicle  is  flat.  These  structures  are  identified  as  follows:  BL,  basal  lamina;  C,  colloid;  Cg,  collagen;  Ec,  erythro- 
cyte; IS,  intercellular  space;  LfG,  lipofuscin  granule;  M,  mitochondria;  N,  nucleus;  Nl,  nucleolus.  X 10,000. 
(Courtesy  of  the  Armed  Forces  Institute  of  Pathology.)  A.F.I.P.  Atlas  No.  67-3-4. 
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NORMAL  THYROID 

Figure  5.  This  electron  micrograph  shows  a normal  follicle  cell  in  the  lower  right  half  of  the  field  and  an  oxyphilic 
cell  in  the  upper  left  half  of  the  field.  Note  the  numerous  mitochondria  in  the  cytoplasm  of  the  oxyphilic  cell.  The 
following  structures  are  identified:  C,  colloid;  M,  mitochondria;  N,  nucleus.  X 34,000.  (Courtesy  of  the  Armed 
Forces  Institute  of  Pathology.)  A.F.I.P.  Atlas  No.  67-3-5. 
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In  various  pathologic  conditions  of  the 
thyroid  gland,  and  occasionally  in  otherwise 
normal  glands,  there  are  follicular  cells 
differing  from  the  usual  in  that  they  are 
larger  and  have  granular,  acidophilic  cyto- 
plasm. Such  cells  may  have  bizarre  hyper- 
chromatic  nuclei  and  tend  to  form  small 
follicles  or  compact  groups  (fig.  6).  These 
cells  described  by  Askanazy  have  been 
called  Askanazy  cells,  eosinophilic  cells, 
acidophils,  oncocytes,  oxyphils,  or  Hurthle 
cells.  The  cell  Hurthle  actually  described 
was  a parafollicular  cell  in  the  thyroid 
of  a puppy.  Since  these  cells  are  usually 
found  associated  with  various  pathologic 
states  of  the  thyroid,  it  has  been  as- 
sumed they  represent  either  degenerated 
or  exhausted  follicular  cells.  Recently,  how- 
ever, studies  by  Pearse,  Tremblay,  and  others 
have  shown  that  they  contain  an  abundance 
of  both  actively  functioning  mitochondria 
and  oxidative  enzyme  systems  (figs.  7-11), 
which  suggest  they  are  metaplastic  or  even 
hyperplastic  variants  of  the  follicular  cell. 
The  unusually  large  number  of  mitochondria 
at  times  almost  fills  the  cytoplasm  (fig.  5). 
In  addition,  many  of  the  mitochondria  may 
display  morphologic  alterations.  It  should 
be  emphasized  that  they  are  not  a separate 
type  of  epithelial  cell,  but  merely  a variant  of 
the  follicular  cell.  The  abundance  and  ab- 
normalities of  the  mitochondria,  plus  the 
pattern  of  enzyme  systems,  relate  these  cells 
functionally  to  acidophilic  cells  of  the  para- 
thyroid glands,  salivary  glands,  and  else- 
where (Roth  et  al.);  Hamperl  has  suggested 
the  term  oncocyte  to  encompass  all  such 
cells. 

Interfollicular  cells  (figs.  12,  13)  are  quite 
apparent  in  the  thyroid  glands  of  many  ani- 
mals (Young  and  Leblond;  Klinck,  1967). 
The  parafollicular  cell,  also  called  the  "C 
cell”  or  the  "light  cell"  because  its  cytoplasm 


is  lighter  than  that  of  the  follicular  cell,  is 
said  to  be  the  source  of  thyrocalcitonin. 
Such  parafollicular  cells  have  not  as  yet  been 
conclusively  demonstrated  in  the  human 
thyroid. 

The  colloid  of  the  thyroid  follicle  con- 
sists essentially  of  thyroglobulin,  a glycopro- 
tein, and  stains  well  with  the  PAS  reaction. 
Klinck  (1963)  has  shown  that,  in  contrast  to 
the  parathyroid,  thyroid  cells  contain  very 
little  glycogen.  It  should  be  noted,  how- 
ever, that  some  thyroid  adenomas  and  a con- 
siderable number  of  thyroid  carcinomas  do 
contain  glycogen  in  variable  amounts,  so 
that  the  presence  or  absence  of  glycogen  in 


OXYPHILIC  CELLS 

Figure  6.  The  photomicrograph  of  oxyphilic  cells  re- 
veals granular  cytoplasm  caused  by  the  numerous 
mitochondria  (see  figure  5).  X 600.  A.F.I.P.  Atlas 
No.  67-3-7. 
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a thyroid  tumor  is  of  little  diagnostic  assist- 
ance. Since,  at  times,  the  colloid  may  stain 
irregularly  with  mucicarmine,  the  possibility 
exists  that  carminophilic  material  might  also 
appear  in  the  cells  of  a thyroid  carcinoma. 
In  general,  histochemical  technics  have  not 
been  of  much  value  in  the  surgical  pathology 
of  thyroid  tumors. 

Alkaline  phosphatase  activity  in  the  thy- 
roid is  largely  related  to  the  endothelium  of 
the  perifollicular  capillary.  Acid  phos- 
phatase, however,  is  present  in  some  follic- 
ular cells.  Oxidative  enzymes,  such  as 
adenosine  triphosphatase  (ATPase),  succinic 
dehydrogenase,  and  cytochrome  oxidase, 
are  particularly  prominent  in  hyperplastic 
cells  and  in  oncocytes  (figs.  7-11)  (Tremblay, 
1960). 

Droplets  of  lipid  are  rather  common  in 
the  thyroid  epithelium.  The  presence  of 
iodine  in  thyroid  cells  and  in  colloid  is  best 
demonstrated  by  autoradiography. 

DEVELOPMENT 

The  thyroid  gland  takes  its  origin  from 
a single  downgrowth  of  entoderm  from  the 
pharyngeal  floor.  At  first  a hollow  tube,  the 
downgrowth  soon  becomes  solid  as  it 
migrates  caudally,  and  normally  the  lumen 
is  obliterated  by  the  sixth  embryonic  week. 
The  proximal  end  is  represented  by  a vestige 
of  the  original  opening  of  the  duct,  the  fora- 
men cecum  of  the  tongue.  The  distal  end 
terminates  in  the  pyramidal  lobe  of  the  thy- 
roid and  forms  most,  if  not  all,  of  the  func- 
tioning thyroid  tissue  in  man.  Remnants  of 
the  thyroglossal  duct  may  persist  at  any  point 
along  its  course,  giving  rise  to  ectopic  thy- 
roid tissue,  cysts,  or  sinuses. 

Although  in  some  mammals  the  ultimo- 
branchial  bodies,  derivatives  of  the  fourth 
branchial  pouch,  contribute  to  the  formation 


of  the  definitive  thyroid,  there  is  little  evi- 
dence that  such  takes  place  in  man.  The 
ultimo-branchial  bodies  in  man  disappear 
completely,  although  the  possibility  of  their 
occasional  persistence  helps  explain  certain 
cysts  and  anomalies. 

PHYSIOLOGY 

The  physiologic  activity  of  the  follicular 
epithelium  is  maintained  by  the  thyrotropic 
hormone  (TSH)  of  the  anterior  pituitary. 
With  increased  amounts  of  thyroxin  (T4),  TSH 
is  decreased  and  the  thyroid  gland  becomes 
less  active.  Since  some  thyroid  tumors  are 
hormonally  dependent  on  TSH,  thyroxin  is 
usually  administered  therapeutically  to 
patients  with  thyroid  tumors  in  the  hope  that 
with  suppression  of  TSH  the  tumor  may  grow 
more  slowly.  With  a deficiency  of  the  thy- 
roid hormone,  TSH  increases  and  stimulates 
the  thyroid  to  become  hyperplastic.  Many 
tumor-like  lesions  of  the  thyroid  are  due  to 
acute  or  chronic  deficiencies  of  the  thyroid 
hormone  and  the  resultant  hyperplasia  and 
hypertrophy  of  the  gland.  Some  thyroid 
tumors  may  actually  be  stimulated  to  greater 
activity  with  TSH  therapy,  a principle  which 
may  be  useful  in  bringing  about  a greater 
uptake  of  radioiodine  by  the  tumor. 

The  follicular  cells  perform  many  func- 
tions. They  form  colloid  which  is  essen- 
tially thyroglobulin.  The  cells  trap  and 
incorporate  iodide  into  the  thyroglobulin,  and 
by  secreting  various  oxidative  enzymes  bring 
about  the  iodination  of  tyrosine  to  transform 
it  into  the  thyroid  hormone.  The  same  cells 
also  elaborate  a proteolytic  enzyme  that 
breaks  the  thyroglobulin-thyroxin  bond  so 
that  thyroxin  may  be  released  and  trans- 
ported to  the  tissues.  Since  it  has  been 
demonstrated  by  autoradiography  that  vari- 
ous constituents  of  thyroglobulin  as  well  as 
iodine  are  taken  up  by  each  cell  of  the 
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ENZYME  REACTIONS  OF  FOLLICULAR  EPITHELIUM 


Figure  7.  Cytochrome  oxidase  activity  is  shown  in  a hyperplastic  goiter.  A cluster  of  follicles  lined  by  oxyphilic  cells 
reacts  strongly.  Some  of  the  hyperplastic  follicular  cells  are  moderately  active,  but  less  so  than  the  oxyphils. 
X 140.  A.F.I.P.  Atlas  No.  67-3-9. 


Figure  8.  Cytochrome  oxidase  activity  in  an  adenomatous  goiter  indicates  an  intense  reaction  of  the  oxyphilic  cells. 
X 220.  A.F.I.P.  Atlas  No.  67-3-10. 


Figure  9.  Succinic  dehydrogenase  activity  in  an  adenomatous  goiter  shows  the  oxyphilic  cells  reacting  strongly;  nor- 
mal follicular  cells  are  reacting  weakly.  X 90.  A.F.I.P.  Allas  No.  67-3-11. 


Figure  10.  Succinic  dehydrogenase  activity  in  an  adenomatous  goiter  shows  the  follicles,  lined  by  oxyphilic  cells, 
producing  a stronger  reaction  than  those  lined  with  normal  follicular  epithelium.  X 90.  A.F.I.P.  Atlas  No.  67-3-12. 


Figure  11.  Adenosine  triphosphatase  (ATPase)  activity  is  shown  in  a section  adjacent  to  figure  10.  The  oxyphilic 
cells  and  blood  vessel  walls  show  an  intense  reaction.  X 90.  A.F.I.P.  Atlas  No.  67-3-13. 


Note;  Figures  7 through  11  represent  photomicrographs  of  enzyme  reactions.  Although  the  normal  or  hyperplastic 
follicular  epithelium  sometimes  shows  the  enzyme,  the  oxyphilic  cells  show  a much  higher  enzyme  content. 
(All  photographs  are  the  courtesy  of  Dr.  Gilles  Tremblay,  Montreal,  Canada,  from  "The  Oncocytes"  to  be  pub- 
lished in  Vol.  4,  1968,  of  "Methods  and  Achievements  in  Experimental  Pathology.") 
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Fig.  7 


Fig.  8 


Fig.  9 
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Fig.  10 
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PARAFOLLICULAR  CELLS 

Figure  12.  This  electron  micrograph  depicts  the  thyroid  gland  from  a puppy.  Three  parafollicular  (light)  cells  in  the 
center  and  to  the  right  of  the  field  are  surrounded  by  normal  follicular  cells.  The  parafollicular  cells  contain 
numerous  granules  (arrows)  that  are  thought  to  be  the  source  of  thyrocalcitonin.  According  to  some  sources 
(Braunstein  et  ah;  Gonzalez-Licea  et  ah;  Meyer  and  Abdel-Bari;  Williams)  these  cells  give  rise  to  medullary  car- 
cinomas. The  following  structures  are  identified:  C,  colloid;  M,  mitochondria;  N,  nucleus.  X 12,000.  (Cour- 
tesy of  the  Armed  Forces  Institute  of  Pathology.)  A.F.hP.  Atlas  No.  67-3-6. 
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follicle,  it  appears  that  all  follicular  cells  per- 
form the  same  functions.  Histochemistry 
and  electron  microscope  autoradiography 
have  been  used  intensively  to  study  syn- 
thesis and  secretion  of  thyroglobulin  and 
thyroxin  as  summarized  by  Doniach. 

The  homeostatic  mechanisms  as  well  as 
the  formation  and  secretion  of  thyroxin  are 
obviously  complicated.  It  is  not  surprising, 
therefore,  that  many  conditions  and  states 
may  interfere  with  one  or  more  phases  of  the 
complex  function  of  the  thyroid. 

In  addition  to  thyroxin,  evidence  is  now 
available  that  a hormone  which  lowers 
plasma  calcium  and  phosphorus  levels  is 
secreted  by  the  thyroid  gland.  It  has  been 


PARAFOLLICULAR  CELLS 

Figure  13.  Parafollicular  (light)  cells  in  the  thyroid 
gland  of  a puppy  are  seen  at  the  left  of  center. 
Darker  cells  represent  normal  follicular  epithelium. 
A tangential  section  of  a follicle  shows  an  inter- 
follicular  mass  of  follicular  cells.  X 600.  A.F.I.P. 
Atlas  No.  67-3-8. 


named  "thyrocalcitonin"  by  Hirsch  and 
associates.  While  most  of  the  studies  on 
thyrocalcitonin  have  been  in  animals,  it  has 
been  shown  that  man  is  sensitive  to  the 
action  of  the  hormone  and  presumably  it  is 
secreted  by  the  human  thyroid.  While  in 
animals  the  thyrocalcitonin  apparently  is 
produced  by  the  parafollicular  cells,  the 
exact  site  and  origin  of  the  hormone  in  the 
thyroid  of  man  is  still  to  be  determined. 
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ANOMALOUS  AND  ECTOPIC  THYROID  TISSUE 

(Figures  14-19) 

There  is  so  much  variation  in  the  size 
and  configuration  of  the  thyroid  gland  that  it 
is  often  difficult  to  decide  what  to  describe 
as  an  anomaly  and  what  to  accept  as  normal. 
Among  the  common  variations  in  configura- 
tion that  may  be  mistaken  for  tumor  are  the 
following:  asymmetry,  particularly  when  the 
right  lobe  is  larger  than  the  left;  widening  of 
the  isthmus;  and  presence  of  a pyramidal 
lobe. 


As  might  be  expected,  ectopic  thyroid 
tissue  is  most  commonly  found  along  the 


SUBLINGUAL  THYROID 

Figure  14.  Eight  gm.  of  thyroid  tissue,  showing 
changes  of  adenomatous  goiter,  were  removed  from 
the  posterior  portion  of  the  tongue  of  a 28-year-old 
woman.  The  thyroid  tissue  lies  beneath  the  lingual 
stratified  squamous  epithelium.  X 50.  A.F.I.P. 
Atlas  No.  67-3-16. 


course  of  the  thyroglossal  duct  tract  and 
about  the  two  main  lobes  of  the  gland. 
Small  nodules  of  the  thyroid  tissue  about  the 
main  gland  are  quite  common.  Sublingual 
thyroid  (fig.  14)  centered  about  the  foramen 
cecum  may  be  the  only  thyroid  tissue  pres- 
ent in  the  individual.  A few  cases  of  ectopic 
thyroid  masses,  either  subhyoid  (Grieve), 
intratracheal  (Cooper),  intralaryngeal,  or  in- 
traesophageal  (Fish  and  Moore),  have  been 
reported.  Since  the  primitive  heart  slips 
caudally  past  the  primitive  thyroid,  remnants 
of  thyroid  anlage  may  be  displaced  into  the 
mediastinum  (fig.  15)  to  the  aortic  arch,  peri- 
cardium, and  diaphragm.  In  one  instance. 


ECTOPIC  THYROID  FOLLICLES  IN  FAT 

Figure  15.  This  photomicrograph  shows  a small  cluster 
of  non-neoplastic  aberrant  thyroid  follicles  in  medias- 
tinal fat.  X 50.  A.F.I.P.  Atlas  No.  67-3-18. 
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normal  thyroid  tissue  was  found  adjacent  to 
the  common  bile  duct.  Ectopic  thyroid  tis- 
sue in  the  various  locations  is  usually  an 
incidental  microscopic  finding;  only  rarely 
does  it  reach  a sufficient  size  to  become 
palpable  or  grossly  visible,  thus  confusing  it 
clinically  with  tumor.  True  neoplasms  aris- 
ing from  ectopic  thyroid  tissue  are  quite  un- 
common and  are  discussed  on  page  127. 

In  the  embryo  there  is  an  intimate  re- 
lationship between  the  primitive  thyroid  and 
adjacent  striated  muscle  (Gardiner).  Al- 
though the  thyroid  lobes  are  covered  with  a 
capsule,  small  nests  of  thyroid  tissue  in  the 
adjacent  muscle  and  soft  tissues  (fig.  16)  are 
frequent  and  are  particularly  prominent 


THYROID  IN  MUSCLE 

Figure  16.  Extension  of  slightly  hyperplastic  thyroid 
tissue  through  the  capsule  into  striated  muscle  is 
revealed.  Small  extensions  such  as  these  are  rather 
common,  especially  in  hyperplastic  goiter.  X 50. 
A.F.I.P.  Atlas  No.  67-3-14. 


when  the  thyroid  is  hyperplastic,  as  in 
Graves'  disease.  Sometimes  striated  muscle 
is  included  within  the  thyroid  gland  itself 
(fig.  17). 


STRIATED  MUSCLE  IN  THYROID 

Figure  17.  Inclusion  of  striated  muscle  within  the 
thyroid  is  probably  congenital  and  the  result  of  the 
intimate  relationship  of  primitive  thyroid  and  muscle. 
The  thyroid  showed  a mild  nonspecific  chronic 
thyroiditis.  X 50.  A.F.I.P.  Atlas  No.  67-3-15. 

Histologically,  normal  thyroid  follicles 
are  found  occasionally  in  lateral  cervical 
lymph  nodes  as  incidental  findings  (fig.  18) 
(Roth;  Nicastri  et  al.;  Block  et  ah).  The  fol- 
licles lie  in  or  near  the  sinus  of  the  nodes  or 
even  outside  the  node  capsule.  The  clusters 
of  follicles  are  small — often  only  10  or  20 
follicles — so  that  they  are  rarely  visible 
grossly  and  do  not  cause  palpable  enlarge- 
ment of  the  node  involved.  A sufficient 
number  of  instances  of  such  ectopic  follicles 
have  been  studied  to  conclude  that  they  are 
non-neoplastic.  It  is  probable  that  they 
represent  a lymphatic  transport  of  benign 
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ECTOPIC  THYROID  FOLLICLES  IN 
LYMPH  NODE 

Figure  18.  This  small  cluster  of  benign  thyroid  follicles 
in  the  periphery  of  a lymph  node  was  removed  from 
the  lateral  area  of  the  neck.  This  was  an  incidental 
finding  in  the  autopsy  of  a 48-year-old  man  who 
died  from  a myocardial  infarction.  No  tumor  of  the 
thyroid  gland  was  found  after  careful  examination. 
X 100.  A.F.I.P.  Atlas  No.  67-3-17. 

thyroid  tissue  according  to  the  theory  of 
"benign  metastasis."  It  is  unlikely  that  they 
may  represent  remnants  of  the  ultimo- 
branchial  bodies.  It  is  important  to  empha- 
size that  the  rests  are  very  small,  nonpapil- 
lary,  and  morphologically  not  suggestive  of 
neoplasia.  If  the  mass  of  thyroid  tissue  in  a 
lateral  cervical  lymph  node  is  large,  papil- 
lary, or  histologically  neoplastic,  it  must  be 
assumed  to  represent  a metastasis  from  a 
carcinoma  of  the  main  gland. 

Struma  ovarii  (fig.  19)  is  not  a develop- 
mental anomaly  of  the  thyroid,  but  rather 
represents  an  ovarian  teratoma  with  an  ac- 
cent on  the  formation  of  thyroid  tissue. 


Similar  thyroid  tissue  is  occasionally  found 
in  teratomas  of  other  organs  of  the  body. 
Struma  ovarii  is  said  to  contribute  to  or  to 
produce  thyrotoxicosis  occasionally.  Tu- 
mors arising  in  struma  ovarii  are  discussed 
under  tumors  of  ectopic  thyroid  tissue  on 
page  127. 
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STRUMA  OVARII 

Figure  19.  In  this  case  of  struma  ovarii,  each  ovary  in 
this  patient  was  largely  replaced  by  masses  of 
fairly  normal  appearing  thyroid  tissue.  Although 
the  thyroid  tissue  appears  benign  histologically, 
there  was  seeding  of  the  tumor  in  the  peritoneum 
(see  figure  131).  X 100.  A.F.I.P.  Atlas  No. 
67-3-19. 
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A thyroglossal  duct  cyst  (fig.  20)  is  a non- 
neoplastic cyst  arising  from  the  remnants  of 
the  embryonic  thyroglossal  duct. 


THYROGLOSSAL  DUCT  CYST 

Figure  20.  This  typical  thyroglossal  duct  cyst  shows  the  following:  A,  ciliated  epithelium;  B,  stratified  squamous 
epithelium;  and  C,  thyroid  tissue  in  the  wall.  X 350.  A.F.I.P.  Acc.  No.  219764-3. 
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GROSS.  These  cystic  masses  are  found 
in  or  near  the  midline  of  the  neck,  usually 
just  below  the  level  of  the  hyoid  bone. 
Their  average  diameter  is  1 to  2 cm.,  but 
occasionally  much  larger  cysts  develop. 
Keynes  reported  a cyst  which  had  been 
growing  for  20  years  and  reached  the  size 
of  the  patient's  head.  An  uncomplicated 
cyst  is  thin-walled;  with  infection,  fibrotic 
thickening  of  the  wall  is  the  rule.  Ordinarily 
the  cysts  are  filled  with  clear,  mucinous 
fluid,  but  occasionally  the  contents  are  pasty 
and  similar  to  those  in  a wen;  with  infection, 
the  contents  are  purulent. 

MICROSCOPIC.  Usually  the  epithelium 
lining  the  cysts  is  simple  columnar  form,  but 
often  it  is  ciliated  and  may  be  transitional, 
squamous,  or  mixed.  A case  reported  by 
Iswariah  and  Froome  had  a lining  similar  to 
the  mucosa  of  the  small  intestine.  With  de- 
generative or  inflammatory  changes,  which 
are  frequent,  the  epithelium  may  be  de- 
stroyed and  replaced  by  a thick  layer  of 
fibrous  tissue.  There  may  be  cholesterol 
crystals  in  the  cyst.  Small  collections  of 
histologically  normal  thyroid  tissue  are  fre- 
quent in  the  cyst  wall,  but  accumulations  of 
lymphocytes  like  those  seen  in  branchial 
cleft  cysts  do  not  occur. 

NATURAL  HISTORY.  About  one  third 
of  the  cysts  seen  in  children  were  present  at 
birth;  however,  remnants  of  the  thyroglossal 
duct  may  persist  for  years  before  becoming 
cystic  by  draining  into  the  oral  cavity 
through  the  foramen  cecum  until  the  per- 
sistent duct  is  obstructed  by  infection.  In 
adults,  half  the  cases  have  a history  of  in- 
flammation of  the  cyst. 

DIFFERENTIAL  DIAGNOSIS.  Thyroglos- 
sal duct  cysts  may  be  confused  clinically 
with  enlarged  lymph  nodes,  branchial  cleft 
or  sebaceous  cysts  or  lipomas.  Occasion- 
ally, they  may  be  confused  with  prominence 
or  neoplasms  of  the  pyramidal  lobe  of  the 


thyroid.  Upward  movement  of  the  mass  on 
swallowing  is  characteristic  of  thyroglossal 
duct  cyst. 

TREATMENT.  Gross  and  Connerley  be- 
lieve no  treatment  is  necessary  in  children 
if  the  cyst  is  small  and  there  is  no  disfigure- 
ment or  inflammation.  Otherwise  the  ac- 
cepted treatment  is  surgery,  with  careful 
radical  excision  of  the  entire  tract,  including 
partial  removal  of  the  hyoid  bone. 
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INTRATHYROIDAL  CYSTS 

Most  cysts  of  the  thyroid  represent  de- 
generation of  a nodule  of  adenomatous  goiter 
or,  less  frequently,  of  a tumor.  Intrathy- 
roidal  cysts  lined  with  squamous  or  columnar 
epithelium  occur  occasionally,  and  may  be- 
come large  enough  to  present  clinically  as  a 
nodule.  Goldberg  and  Harvey  report  in- 
stances of  small  benign  cysts  lined  entirely 
by  squamous  epithelium,  and  postulate  that 
their  origin  may  be  from  metaplasia,  thyro- 
glossal duct  remnants,  remnants  of  the 
fourth  branchial  pouch  complex,  or  from 
remnants  of  the  ultimo-branchial  body.  Der- 
moid cysts  are  rare  (Noteboom  and  Everts- 
Suarez). 
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ADENOMATOUS  GOITER  (Figures  21-29; 
plate  1-A) 

SYNONYMS  AND  RELATED  TERMS:  Nontoxic 

nodular  goiter;  endemic  goiter;  adenomatoid  goiter; 
multiple  colloid  adenomatous  goiter;  nodular  hyper- 
plasia. The  following  related  terms  are  used  sometimes 
as  synonyms,  but  more  correctly  designate  earlier  stages 
in  development:  congenital  goiter;  nontoxic  hyperplasia; 
colloid  goiter;  simple  goiter. 

DEFINITION.  Enlargement,  eventually 
nodular,  of  the  thyroid  due  to  repeated  or 
continuous  hyperplasia,  usually  in  response 
to  a deficiency  of  thyroid  hormone. 

GROSS.  The  gross  appearance  varies 
considerably  with  the  stage  of  the  develop- 
ment of  the  goiter.  In  the  earlier  stages 
when  the  changes  are  predominantly  hyper- 


plastic, the  gland  is  symmetrically  enlarged, 
smooth,  and  non-nodular.  When  hyper- 
plasia is  extreme,  the  gland  may  be  many 
times  its  normal  weight.  With  further  de- 
velopment of  the  lesion,  there  is  excessive 
accumulation  of  colloid  and  the  gland,  still 
non-nodular,  is  enlarged  and  shows  a glisten- 
ing cut  surface  due  to  the  colloid.  The  later 
stages  in  the  development  of  the  process 
show  numerous  nodules  which  are  glossy, 
translucent  brown  or  tan,  and  scattered 
throughout  the  entire  gland  (figs.  21,  22). 
The  nodules  vary  from  less  than  a millimeter 
to  several  centimeters  in  diameter.  Some 
are  poorly  circumscribed;  others  are  well 
demarcated,  but  do  not  have  a true  capsule. 


RIGHT  LOBE 


LEFT  LOBE 


UPPER 


LOWER  POLE 


IMPRESSION  OF  CLAVICLE 


INTRATHORACIC 


UPPER  POLE 


ADENOMATOUS  GOITER 

Figure  21.  This  adenomatous  goiter  shows  intrathoracic  extension  and  characteristic  bilateral  nodularity.  Asym- 
metrical enlargement  is  frequent.  (This  is  reproduced  in  part  from  figure  7 in  Lahey,  F.  H.  Intrathoracic  goiter. 
J.A.M.A.  113:1098-1105,  1939.)  A.F.I.P.  Acc.  No.  2197G4-4. 


30 


Tumor-like  Lesions 


ADENOMATOUS  GOITER 

Figure  22.  The  cut  surlace  of  an  adenomatous  goiter 
contains  numerous  typical,  poorly  circumscribed 
nodules  of  varying  sizes.  A.F.I.P.  Acc.  No.  219764-5. 


Although  the  process  involves  all  portions 
of  the  gland,  one  nodule  is  often  much  larger 
or  more  prominent  than  the  others  (pi.  I-A). 
Retrogressive  changes  in  the  nodules  are 
extremely  common — cyst  formation  (fig.  23), 
softening,  old  and  recent  hemorrhage,  and 
calcification  (fig.  24).  In  its  later  stages, 
adenomatous  goiter  may  reach  a tremendous 
size;  the  largest  personally  seen  weighed 
over  2,000  gm.  Occasionally  changes  of 
adenomatous  goiter  may  be  found  in  a gland 
within  the  normal  weight  range;  this  makes 
the  term  goiter,  or  enlarged  thyroid,  inap- 
propriate. 


ADENOMATOUS  GOITER 

Figure  23.  This  adenomatous  goiter  in  a more  advanced 
stage  shows  the  cyst  formation  and  fibrosis  which 
are  common  complications.  Hemorrhage  into  such 
cysts  may  cause  a sudden  increase  in  size.  A.F.I.P. 
Acc.  No.  219764-6. 
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ADENOMATOUS  GOITER 

Figure  24.  The  roentgenogram  shows  the  lateral  view 
ol  a large  adenomatous  goiter  with  central  calcifi- 
cation secondary  to  retrogressive  changes.  A.F.I.P. 
Acc.  No.  219764-7. 

MICROSCOPIC.  The  microscopic  ap- 
pearance varies  with  the  stage  of  develop- 
ment of  the  process.  In  the  earlier  stages 
there  is  hyperplasia  which  may  vary  from  a 
degree  that  is  scarcely  discernible  to  one  that 
is  intense  (figs.  25,  26),  with  every  cell  in  the 
gland  participating.  As  the  process  con- 
tinues, some  follicles  become  overdistended 
with  colloid,  and  the  epithelium  is  only  fo- 
cally  hyperplastic.  In  the  well  developed 
stage,  many  follicles  are  so  distended  with 
colloid  that  they  measure  250  micra  or  more 
in  diameter  (fig.  27).  Other  follicles  may  be 
small  and  devoid  of  colloid.  The  gross 


nodules  are  surprisingly  indistinct  micro- 
scopically with  poor  demarcation  from  the 
adjacent  glands.  Fibrosis  of  stroma,  varying 
from  small  scattered  foci  to  large  scars,  and 
retrogressive  changes,  such  as  hemorrhage 
and  necrosis,  give  the  gland  a variegated 
appearance  (fig.  28). 

ETIOLOGY  AND  HISTOGENESIS.  With 
a deficient  output  of  thyroid  hormone,  the 
thyroid  gland  is  stimulated  by  TSH  to  be- 
come more  active,  and  the  hyperplasia  con- 
tinues as  long  as  there  is  excessive  stimula- 
tion or  until  the  thyroid  epithelium,  perhaps 
through  exhaustion,  ceases  to  hyperfunction. 


CONGENITAL  GOITER 

(Figures  25  and  26  are  from  the  same  case) 

Figure  25.  This  illustrates  extreme  hyperplasia  of  the 
thyroid  in  a congenital  goiter  of  an  infant.  X 125. 
A.F.I.P.  Atlas  No.  67-3-20. 
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The  compensatory  hyperplasia  in  most  in- 
stances is  adequate  to  maintain  the  patient  in 
a euthyroid  condition.  There  are  numerous 
causes  for  deficient  output  of  thyroid  hor- 
mone; the  most  common  is  due  to  insufficient 
iodine  in  food  or  drinking  water  (endemic 
goiter).  Other  causes  include  inborn  errors 
of  thyroid  metabolism  and  either  dietary  or 
chemical  goitrogens. 

The  pathologic  changes  depend  on  the 
severity  and  chronicity  of  the  hyperactivity 
of  the  gland.  When  need  for  compensatory 
hyperactivity  is  extreme,  the  gland  may  be- 
come intensely  hyperplastic  and  may  be 


CONGENITAL  GOITER 

(Figures  25  and  26  are  from  the  same  case) 

Figure  26.  This  higher  magnification  of  a congenital 
goiter  reveals  the  intense  hyperplasia  which  may 
be  confused  with  cancer.  X 400.  A.F.I.P.  Atlas 
No.  67-3-21. 


confused  with  carcinoma.  Such  a state 
might  be  brought  about,  for  example,  by  a 
combination  of  an  inborn  error  of  metabolism 
and  a dietary  goitrogen.  Such  severe  hyper- 
plasia is  more  likely  to  be  seen  in  infants 
(Lincoln)  than  in  adults  (Bell  and  Eisenbeis); 
death  from  asphyxiation  may  result  from  en- 
largement of  the  gland. 

Usually  the  compensatory  hyperplasia 
from  a diminished  output  of  thyroid  hormone 
is  low  grade  and  chronic,  as  in  the  typical 
endemic  goiter.  In  such  an  event  there  is 
gradual  progression  from  a mild  hyperplastic 
state,  which  is  often  focal,  to  an  excessive 
accumulation  of  colloid.  In  this  stage  the 
gland  is  often  called  colloid  goiter,  since 
nodularity  has  not  yet  developed  and  the 
hyperplasia  is  relatively  inconspicuous.  As 
the  process  continues,  follicles  or  groups  of 
follicles  become  increasingly  distended  with 
colloid  and  various  retrogressive  changes  set 
in,  many  of  which  are  on  a vascular  basis. 
The  end  result  is  a multinodular  gland  with 
extensive  hemorrhage,  fibrosis,  infarction, 
and  calcification. 

When  studied  by  scintiscan  technics, 
the  hyperplasia  in  adenomatous  goiter  may 
be  focal  or  nodular.  A hyperactive  nodule, 
as  evidenced  by  excessive  iodine  uptake,  is 
called  "hot";  for  a time  some  hot  nodules 
may  be  autonomous  and  suppress  the  activ- 
ity of  the  remainder  of  the  gland.  The 
autonomy  and  the  hyperactivity  of  the  nodule 
gradually  disappear,  but  then  may  be  taken 
over  by  one  or  several  nodules  in  other  parts 
of  the  gland.  In  addition  to  such  auton- 
omous hot  nodules,  which  usually  do  not 
produce  hyperthyroidism,  patients  with  well 
developed  adenomatous  goiter  may  develop 
multiple  foci  of  hyperplasia  and  hyperthy- 
roidism (fig.  29). 
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ADENOMATOUS  GOITER 

Figure  28.  This  adenomatous  goiter  shows  considerable  variation  in  follicular  size,  interfollicular  hemorrhage,  and 
focal  stromal  fibrosis.  X 50.  A.F.I.P.  Acc.  No.  2197B4-9. 


COLLOID  GOITER 

Figure  27.  Excessive  accumulation  of  colloid  and  over- 
sized follicles  are  shown.  This  stage  in  the  devel- 
opment of  adenomatous  goiter  is  often  called  colloid 
goiter.  X 25.  A.F.I.P.  Acc.  No.  219764-8. 


Fig.  27 
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ADENOMATOUS  GOITER  WITH  HYPERPLASIA 

Figure  29.  The  numerous  hyperplastic  papillae  of  this  adenomatous  goiter  project  into  the  enlarged  follicles  and  may 
be  confused  with  papillary  neoplasia.  Secondary  follicles  in  the  papillae  are  more  likely  to  be  found  in  ade- 
nomatous goiter  than  in  neoplasia.  Compare  this  with  figure  70.  X 50.  A.F.I.P.  Acc.  No.  219764-10. 


DIFFERENTIAL  DIAGNOSIS.  Adenom- 
atous goiter  is  the  condition  most  commonly- 
mistaken  for  thyroid  neoplasm.  The  hyper- 
plastic stage  of  development  may  resemble 
carcinoma  microscopically,  but  can  be  dis- 
tinguished because  it  is  diffuse,  -whereas  car- 
cinoma is  nodular  or  focal.  As  the  name  im- 
plies, the  nodules  are  easily  confused  with 
true  adenomas,  and  differentiation  from  actual 
tumor,  benign  or  malignant,  may  be  difficult 
pathologically  as  well  as  clinically.  Hyper- 
thyroidism, if  present,  may  help  with  the 
clinical  diagnosis  since  well  developed  ade- 
nomatous goiter  frequently  (and  tumor 
rarely)  gives  rise  to  thyroid  toxicity.  Hot 
nodules  rarely  are  tumor;  cold  nodules  also 
may  be  benign  (fig.  30).  The  comparison 


presented  in  Table  I on  page  50  assists  in 
making  the  distinction  pathologically  be- 
tween adenomatous  goiter  and  adenoma. 

TREATMENT.  In  endemic  areas  most 
adenomatous  goiters  can  be  prevented  by 
the  addition  of  iodine  to  water  or  food. 
Treatment  with  thyroxin  overcomes  the  de- 
ficiency of  thyroid  hormone  and  reduces  the 
overstimulation  by  TSH.  Surgical  excision 
is  the  accepted  treatment  if  the  goiter  be- 
comes large  enough  to  be  disfiguring  or  to 
cause  pressure  on  adjacent  structures  or  if 
hyperthyroidism  results.  Surgical  removal 
of  adenomatous  goiter  solely  as  a prophy- 
lactic measure  against  subsequent  develop- 
ment of  thyroid  cancer  seems  unwarranted. 
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I STERNAL  NOTCH 

COLD  NODULE 

Figure  30.  This  scintiscan  shows  a cold  nodule  in  the  left  lobe.  Although  cold  solitary  nodules  create  suspicion  of 
tumor,  in  this  instance,  the  cold  nodule  was  a benign  cyst.  A.F.I.P.  Atlas  No.  67-3-  22. 
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GRAVES'  DISEASE  (Figure  31) 

SYNONYMS  AND  RELATED  TERMS;  Primary 
hyperplasia;  primary  hyperthyroidism;  exophthalmic 
goiter. 

Graves'  disease  is  characterized  by  a 
diffuse  hyperplasia  of  the  thyroid  associated 
with  clinical  hyperthyroidism.  In  addition, 
there  is  often  an  exophthalmos  which  may 
occur  independently  of  the  hyperplasia  or 
hyperthyroidism,  a lymphocytic  infiltrate  in 
the  gland,  and  an  enlargement  of  lymph 
nodes  and  the  thymus. 

The  hyperplasia  of  Graves'  disease  is 
diffuse.  The  gland  is  enlarged  two  or  three 
times  its  usual  size  and  is  not  nodular.  Con- 


PRIMARY  HYPERPLASIA 

Graves'  Disease 

Figure  31.  Intrafollicular  papillae  covered  with  hyper- 
plastic epithelium  are  common  in  thyroid  hyper- 
plasias. Compare  this  case  with  the  cystic  papil- 
lary carcinoma  illustrated  in  figure  71.  X 150. 
A.F.I.P.  Atlas  No.  67-3-101. 


trary  to  the  hyperplasia  seen  in  the  develop- 
ment of  adenomatous  goiter,  it  is  not  caused 
by  TSH  stimulation,  but  by  another  substance 
or  substances  such  as  the  long-acting  thyroid 
stimulator. 

Since  the  hyperplastic  thyroid  gland  of 
Graves'  disease  is  associated  with  clinical 
hyperthyroidism,  there  is  rarely  confusion  of 
Graves'  disease  with  tumor.  However,  the 
intense  hyperplasia  that  occurs  in  Graves' 
disease  occasionally  may  mimic  carcinoma 
microscopically  (fig.  31).  With  recurrent 
attacks,  changes  of  adenomatous  goiter  de- 
velop. Sometimes  hyperplastic  follicles  ex- 
tend outside  the  gland  itself  into  the  adjacent 
striated  muscle  and  soft  tissues  (fig.  16);  the 
extensions  may  remain  after  involution  has 
taken  place  and  be  mistaken  for  carcinoma- 
tous extension.  The  possible  precancerous 
nature  of  the  hyperplasia  of  Graves'  disease 
is  discussed  on  page  60. 
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THYROIDITIS  (Figures  32-36;  plate  III-C) 

All  types  of  thyroiditis  may  be  mistaken 
for  tumor.  Clinical  and  gross  features  such 
as  rapid  asymmetrical  enlargement,  nodular- 
ity, firmness,  and  fixation  to  adjacent  struc- 
tures are  common  to  both  inflammation  and 
neoplasm.  While  the  diagnosis  usually  can 
be  made  without  difficulty  by  histologic  ex- 
amination, if  adequate  material  is  available, 
the  distinction  between  thyroiditis  and  tumor 
may  be  difficult  or  impossible  clinically. 
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Subacute  thyroiditis  (granulomatous  thy- 
roiditis; viral  thyroiditis;  pseudotuberculous 
thyroiditis;  de  Quervain's  thyroiditis)  is  a 
form  of  thyroiditis  commonly  confused  clini- 
cally with  tumor  (fig.  32).  It  is  thought  to  be 
of  viral  origin.  In  most  instances  the  disease 
runs  a subacute  course  of  weeks  or  a few 
months,  although  occasionally  it  runs  a more 
chronic  course.  Characteristically,  only  one 
portion  of  the  gland  is  involved,  producing 
an  asymmetric  nodular  enlargement.  A 
high  sedimentation  rate  and  a low  iodine 
uptake  are  characteristic.  A needle  biopsy 
is  an  excellent  method  of  confirming  a clini- 
cal impression.  The  characteristic  micro- 
scopic appearance  easily  distinguishes  the 
process  from  tumor.  Follicular  epithelium 
is  destroyed,  and  foreign  body  giant  cells 
cluster  around  degenerated  colloid  in  a 
pseudotubercle  arrangement.  The  interven- 
ing stroma  shows  fibrosis  and  inflammatory 
cells. 

Struma  lymphomatosa  (Hashimoto's  dis- 
ease; lymphadenoid  goiter)  produces  sym- 
metric involvement  of  both  lobes  without 
fixation  to  the  perithyroid  tissues  (figs.  33- 
35;  pi.  III-C).  The  gland  has  a rubbery  con- 
sistency and  the  homogeneous,  pale  tan  cut 
surface  resembles  lymphoma.  Microscopi- 
cally the  follicles  tend  to  be  small  and  lined 
with  acidophilic  epithelium.  The  stroma 
contains  numerous  lymphocytes  and  plasma 
cells.  Diffuseness  of  the  process  with  in- 
volvement of  both  lobes  and  lack  of  exten- 
sion beyond  the  thyroid  capsule  are  helpful 
in  differentiating  struma  lymphomatosa  from 
cancer.  Prominent  lymphatic  nodules  may 
suggest  lymphoma.  The  rather  frequent 
plasma  cells  help  distinguish  the  process 
from  lymphosarcoma.  Auto-antibody  titers 
are  characteristically  high  in  this  disease. 


SUBACUTE  THYROIDITIS 

Figure  32.  In  this  subacute  thyroiditis,  small  granulomas 
contain  inflammatory  cells  and  foreign  body  giant 
cells  ingesting  colloid.  Between  the  granulomas, 
the  thyroid  tissue  is  fibrotic.  X 150.  A.F.I.P. 
Atlas  No.  67-3-23. 


Riedel's  struma  (invasive  fibrous  thy- 
roiditis) is  a rare  type  of  thyroiditis  which, 
because  of  the  firmness  and  the  fixation  of 
the  process  to  structures  adjacent  to  the 
thyroid,  is  easily  mistaken  for  cancer.  The 
process  is  asymmetric.  Biopsy  is  necessary 
for  the  definitive  diagnosis.  Microscopically 
the  follicles  are  destroyed  and  replaced  by 
dense  fibrosis  and  an  inflammatory  infiltrate. 
Both  the  fibrosis  and  the  inflammation  extend 
through  the  thyroid  capsule  into  the  adjacent 
tissues. 
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STRUMA  LYMPHOMATOSA 

(Figures  33  and  34  are  from  the  same  case) 

Figure  33.  An  example  of  struma  lymphomatosa  shows  characteristic  large  germinal  centers  and  small  thyroid  fol- 
licles with  scant  colloid.  The  patient  was  a 49-year-old  woman  who  complained  of  a fullness  in  the  neck  for  one 
year.  The  homogeneous  tan  thyroid  weighed  42  gm.  X 125.  A.F.I.P.  Atlas  No.  67-3-24. 


Fig.  34 


Figure  34.  This  higher  magnification  of  struma  lympho- 
matosa shows  large  follicular  cells  which  are  often 
oxyphilic.  The  interfollicular  cellular  infiltrate  con- 
sists of  both  lymphocytes  and  plasma  cells.  X 500. 
A.F.I.P.  Atlas  No.  67-3-25. 
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STRUMA  LYMPHOMATOSA 

Figure  35.  This  case  of  struma  lymphomatosa  shows 
the  lobular  cut  surface  which  grossly  resembles 
that  of  lymphosarcoma  and  is  characteristic  of 
Hashimoto's  thyroiditis.  (This  is  figure  5 from 
Marshall,  S.  F.,  Meissner,  W.  A.,  and  Smith,  D.  C. 
Chronic  thyroiditis.  New  Eng.  J.  Med.  238:758-766, 
1948.)  A.F.I.P.  Acc.  No.  219764-14. 

Focal  infiltrations  of  lymphocytes  often 
associated  with  fibrosis  are  common  in  the 
thyroid.  When  such  changes  are  more  ex- 
tensive, tumor  may  be  suspected  because  of 
the  induration  or  nodularity.  Histologically, 
the  distinction  between  nonspecific  chronic 
thyroiditis  (fig.  36)  and  tumor  usually  is  not  a 
problem  if  an  adequate  and  representative 
sample  of  the  lesion  is  available.  Occasion- 
ally, squamous  metaplasia  of  the  thyroid 
epithelium  occurs  in  thyroiditis  and  must  not 
be  confused  with  squamous  cell  carcinoma. 


CHRONIC  THYROIDITIS 

Figure  36.  Diffuse  chronic  thyroiditis  of  fibrotic  type 
is  illustrated.  A.F.I.P.  Acc.  No.  219764-13. 


Occasionally,  a diffuse  nonspecific  thyroid- 
itis may  also  be  confused  with  small  cell 
carcinoma  or  lymphoma,  especially  if  only 
a few  foci  are  examined.  Chronic  inflam- 
matory changes  are  common  adjacent  to,  as 
well  as  within,  both  benign  and  malignant 
tumors. 
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HAMARTOMATOUS  ADIPOSITY  (Figure  37) 


AMYLOID  GOITER  (Figure  38) 


Deposits  of  fatty  tissue  may  be  found 
within  the  thyroid  and  occasionally  the  de- 
posits are  of  considerable  size.  Chesky  and 
associates  reported  a congenital  goiter  in  a 
15-year-old  boy  whose  thyroid  weighed  253 
gm.  and  was  composed  largely  of  fat.  Fatty 
tissue  is  presumably  included  in  the  em- 
bryonic thyroid  similar  to  the  way  in  which 
striated  muscle  is  sometimes  included.  Such 
hamartomatous  congenital  anomalies  may 
include  lymphoid  deposits  in  addition  to  the 
fat,  and  some  show  amyloidosis  of  the  stroma 
(Fuller).  Some  circumscribed  or  encap- 
sulated nodules  of  admixtures  of  fat  and  thy- 
roid tissue  possibly  represent  true  neoplasm 
and  have  been  called  adenolipoma. 


Walker  reviewed  58  cases  of  amyloidosis 
of  the  thyroid  and  found  that  the  condition 
may  be  of  the  primary  or  secondary  type. 
In  either  case,  it  is  almost  always  associated 
with  amyloid  infiltration  in  another  organ  or 
organs.  The  thyroid  may  be  enlarged  and 
firm  because  of  the  amyloid  deposition  which 
may  result  in  suspicion  of  cancer  and  surgi- 
cal intervention.  Hypothyroidism  is  surpris- 
ingly rare.  Infiltration  of  fatty  tissue  may  be 
associated  with  the  amyloidosis.  Amyloid 
goiter  should  not  be  confused  with  the 
amyloid  deposits  associated  with  medullary 
carcinoma  or  the  amyloid  deposits  some- 
times seen  in  the  stroma  of  follicular  ade- 
nomas. 


HAMARTOMATOUS  ADIPOSITY 

Figure  37.  An  incidental  finding  of  hamartomatous 
adiposity  or  adenolipoma  was  revealed  in  the 
autopsy  of  a 78-year-old  man  who  died  from  plasma 
cell  myeloma.  The  160  gm.  thyroid  was  largely 
composed  of  a nodule  of  fat  interspersed  with  small 
thyroid  follicles.  There  was  no  amyloid  present. 
X 125.  A.F.I.P.  Atlas  No.  67-3-26. 


AMYLOID  GOITER 

Figure  38.  A nodule  was  removed  from  the  thyroid  of 
a 38-year-old  woman.  There  was  no  neoplasm,  but 
many  of  the  follicular  walls  were  thickened  by  de- 
posits of  amyloid  and  globules  of  fatty  tissue.  The 
patient  had  amyloidosis  secondary  to  chronic 
respiratory  infection.  X 80.  A.F.I.P.  Atlas  No. 
67-3-27. 
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SQUAMOUS  METAPLASIA  (Figures  39,  40) 

Groups  of  squamous  cells  occur  in  the 
thyroid  gland  of  many  mammals  (fig.  39). 
In  the  young  rat  they  may  be  induced  by  a 
diet  deficient  in  vitamin  A and  arise,  accord- 
ing to  Van  Dyke,  at  the  precise  site  occupied 
by  the  ultimo-branchial  tissue  component  of 
the  gland. 

In  man,  squamous  cells  are  seen  in  a 
variety  of  pathologic  states;  in  most  cases, 
they  seem  to  be  the  result  of  metaplasia  of 
either  non-neoplastic  or  neoplastic  follicular 
epithelium  rather  than  fetal  rests  (Klinck  and 
Menk).  They  are  not  localized  to  one  part 
of  the  gland.  They  occur  most  frequently  in 


SQUAMOUS  METAPLASIA 

Figure  39.  This  squamous  metaplasia  in  the  thyroid  of 
a sheep,  which  is  common  in  many  animals,  is 
thought  to  arise  from  congenital  rests.  X 100. 
A.F.I.P.  Atlas  No.  67-3-28. 


association  with  papillary  carcinoma,  chronic 
nonspecific  thyroiditis  (fig.  40),  adenomatous 
goiter,  and  struma  lymphomatosa.  Islands 
of  metaplastic  squamous  cells  may  be  con- 
fused with  squamous  cell  carcinoma  (Bullock 
et  al.). 


SQUAMOUS  METAPLASIA 

Figure  40.  An  example  of  squamous  metaplasia  asso- 
ciated with  thyroiditis  was  found  in  a human  thyroid. 
Squamous  metaplasia  in  man  is  usually  associated 
with  other  thyroid  disease  such  as  thyroiditis, 
adenomatous  goiter,  or  tumor.  X 150.  A.F.I.P. 
Atlas  No.  67-3-29. 

References 

Bullock,  W.  K.,  Hummer,  G.  J„  and  Kahler,  J.  E. 
Squamous  metaplasia  of  thyroid  gland.  Cancer 
5:966  974,  1952. 

Klinck,  G.  H.,  and  Menk,  K.  F.  Squamous  cells  in  the 
human  thyroid.  Mil.  Surgeon  109:406-414,  1951. 
Van  Dyke,  J.  H.  Experimental  thyroid  metaplasia  in  the 
rat;  preliminary  report.  Arch.  Path.  59:73-81,  1955. 


42 


BENIGN  TUMORS 


ADENOMA 

Practically  all  benign  thyroid  tumors  are 
adenomas  arising  from  follicular  epithelium. 
Adenomas  may  be  classed  as  follicular  or 
papillary,  the  former  being  by  far  more  com- 
mon. The  development  of  extensive  sub- 
classifications, particularly  of  follicular  ade- 
nomas, has  resulted  in  complex  terminology, 
but  there  is  little  evidence  that  such  subclas- 
sifications serve  a useful  purpose. 

FOLLICULAR  ADENOMA  (Figures  41-52, 
plate  I-B) 

SYNONYMS  AND  RELATED  TERMS*:  Adenoma; 
alveolar  adenoma;  solitary  nodule  or  adenoma;  discrete 
nodule  or  adenoma.  The  following  related  terms  are 
sometimes  used  as  synonyms,  more  often  to  indicate  a 
subtype  of  follicular  adenoma:  trabecular  adenoma; 

embryonal  adenoma;  fetal  adenoma;  microfollicular 
adenoma;  macrofollicular  adenoma;  simple  adenoma; 
colloid  adenoma;  oxyphil  adenoma;  HOirthle  cell 
adenoma;  atypical  adenoma. 

DEFINITION.  A benign  epithelial  neo- 
plasm with  cells  and  growth  patterns  similar 
to  those  seen  in  adult  or  embryonic  thyroid 
gland.  A tendency  to  form  follicles  is 
usually  present. 

GROSS.  The  typical  follicular  adenoma 
is  solitary,  round  or  oval,  rubbery-firm,  and 
has  a capsule  that  is  well  developed  (pi.  I-B). 
When  it  arises  in  an  otherwise  normal  gland, 
the  encapsulation  and  contrast  in  texture  to 
the  adjacent  compressed  gland  are  striking 
(fig.  41).  There  is  no  predilection  for  one 
lobe  or  portion  of  a lobe  as  the  site  of  origin. 
Surgical  specimens  usually  weigh  only  a few 
grams,  but  may  be  several  hundred  grams. 

The  gross  appearance  varies  somewhat 
with  the  amount  of  colloid  which  gives  the 

* Italics  will  be  used  for  the  preferred  terminology  of 
the  Committee  on  Tumor  Nomenclature  and  Statistics 
of  the  International  Union  Against  Cancer.  Springer- 
Verlag,  Berlin,  Heidelberg,  New  York,  1965. 


FOLLICULAR  ADENOMA 

Figure  41.  This  follicular  adenoma  is  well  delineated 
from  the  adjacent  normal  thyroid.  The  adenoma, 
uncomplicated  by  retrogressive  changes,  is  ho- 
mogeneous. A.F.I.P.  Acc.  No.  219764-16. 

cut  surface  a brown,  translucent  aspect.  The 
gross  appearance  varies  more,  however,  with 
retrogressive  changes.  These  changes  re- 
sult from  interference  in  blood  supply  rather 
than  infection  and  include  softening,  cyst 
formation,  hemorrhage,  and  infarction;  sub- 
sequent fibrosis  and  calcification,  usually 
central,  are  frequent  and  cancer  may  be  sus- 
pected from  the  firmness  (figs.  42,  43).  The 
tumor,  because  of  such  inflammatory 
changes,  may  be  adherent  to  the  tissues  ad- 
jacent to  the  thyroid,  but  there  is  never  ad- 
herence in  an  uncomplicated  adenoma. 
Atypical  adenomas,  which  are  fleshy  and 
more  solid,  resemble  malignant  tumors  more 
than  other  adenomas. 
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FOLLICULAR  ADENOMA 


Figure  42.  This  shows  follicular  adenoma  with  central  fibrosis  secondary  to  retrogressive  changes,  A.F.I.P.  Acc.  No. 
219764-17. 


Figure  43.  Multilocular  cysts  secondary  to  retrogressive  changes  are  frequent  in  follicular  adenomas  and  may  be 
hemorrhagic.  A.F.I.P.  Acc.  No.  219764-18. 
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MICROSCOPIC.  Each  individual  follic- 
ular adenoma  tends  to  have  a consistent 
microscopic  pattern  within  itself.  For  pur- 
poses of  description  only,  there  are  six  (pos- 
sibly more)  growth  patterns:  embryonal, 
fetal,  simple,  colloid,  oxyphil,  and  "atypical." 

Embryonal  adenomas  (trabecular  ade- 
nomas)*aie  the  most  poorly  differentiated  of 
the  follicular  group  (figs.  44,  45).  They  are 
composed  of  columns  of  small,  closely 
packed  thyroid  cells  often  embedded  in  a 
considerable  amount  of  edematous,  fibrous 
stroma.  There  is  little  follicle  formation;  if 
follicles  are  formed  at  all,  they  are  small  and 
rarely  contain  colloid. 


FOLLICULAR  ADENOMA, 
EMBRYONAL  TYPE 

Figure  44.  Follicles  are  poorly  formed  and  rarely  con- 
tain colloid  in  embryonal  (trabecular)  type  adenoma. 
X 48.  A.F.I.P.  Acc.  No.  219764-19. 

’Preferred  International  Nomenclature 


FOLLICULAR  ADENOMA, 
EMBRYONAL  TYPE 

(Figures  45  and  51  are  from  the  same  case) 
Figure  45.  This  higher  magnification  depicts  an  em- 
bryonal adenoma  (trabecular)  type.  The  cells  and 
nuclei  are  of  uniform  size.  Mitoses  are  rare  and 
stroma  is  scanty.  X 275.  (From  the  Armed  Forces 
Institute  of  Pathology.  This  is  the  same  case  as 
slide  9 in  Friedman,  N.  B.  Pathology  of  the  Thyroid 
Gland.  Washington,  D,  C.:  Army  Institute  of 

Pathology,  1944,  pp.  18,  19;  and  also  figure  403  in 
Moore,  R.  A.  A Textbook  of  Pathology,  2d  ed. 
Philadelphia:  W.  B,  Saunders  Co.,  1951.)  A.F.I.P. 
Acc.  No.  87134-2. 

Fetal  adenomas  (microiollicular  ade- 
nomas)*are  slightly  more  differentiated  and 
show  miniature  follicle  formation  (fig.  46). 
The  numerous  small  follicles  are  of  a primi- 
tive or  "fetal"  type  and  often  contain  only  a 
small  amount  of  colloid  or  no  colloid  at 
all.  The  follicles  frequently  are  sparsely 
sprinkled  through  an  edematous  stroma. 
Cyst  formation  and  hemorrhage  are  most 
common  in  this  type  of  follicular  adenoma. 
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FOLLICULAR  ADENOMA, 

FETAL  TYPE 

Figure  46.  In  fetal  type  of  adenoma,  follicles  are  par- 
tially developed  and  often  contain  small  amounts 
of  colloid.  X 48.  A.F.I.P.  Acc.  No.  219764-20. 

Simple  adenomas  are  made  up  of  well 
differentiated  thyroid  tissue,  with  follicles 
and  colloid  content  more  or  less  comparable 
to  that  of  a normal  gland  (fig.  47).  They  are, 
however,  definitely  encapsulated  and  sepa- 
rated from  the  remainder  of  the  gland. 

Colloid  adenomas  (macrofollicular  ade- 
nomas)* contain  excessive  colloid  within 
greatly  distended  follicles  (fig.  48),  which 
have  less  uniformity  in  size  than  those  of 
adenomas  of  other  types. 

Oxyphil  adenomas  (oxyphilic  adenomas*  ; 
oncocytic  adenomas;  Hurthle  cell  adenomas) 
are  composed  predominantly  or  entirely  of 
large  cells  with  a granular  acidophilic  cyto- 
plasm (fig.  49).  The  nuclei  are  vesicular, 
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FOLLICULAR  ADENOMA,  SIMPLE  TYPE 

Figure  47.  The  follicles  of  this  simple  type  of  follicular 
adenoma  are  similar  in  size  and  colloid  content  to 
those  of  a normal  thyroid  gland.  X 48.  A.F.I.P. 
Acc.  No.  219764-21. 

usually  only  a little  larger  than  the  nuclei  of 
normal  thyroid  cells,  but  sometimes  quite 
large  and  irregular.  This  type  of  adenoma 
shows  poor  or  absent  follicular  development 
and  contains  little  or  no  colloid.  In  addition 
to  relatively  pure  oxyphil  adenomas,  it  is 
common  to  find  oxyphils,  scattered  singly  or 
in  clumps,  in  any  type  of  adenoma. 

Atypical  adenomas  show  a microscopic 
appearance  quite  different  from  any  of  the 
variants  previously  described  (fig.  50). 
There  is  more  cellularity  than  in  other  ade- 
nomas, and  both  the  cells  and  the  cellular 
architecture  are  bizarre.  Individual  cells 
may  be  elongated  or  even  spindle  shaped; 
nuclei  occasionally  are  irregular  and  may 
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have  mitoses.  The  pattern  tends  to  be  com- 
pact and  solid,  suggesting  sarcoma,  with  only- 
abortive  follicles  or  no  follicles  at  all.  It  is 
important  to  examine  the  capsular  areas  care- 
fully to  exclude  either  capsular  or  vascular 
invasion.  If  no  invasion  is  found  with  ade- 
quate sampling,  which,  according  to  Hazard, 
means  the  study  of  eight  or  more  sections, 
one  may  conclude  that  the  tumor  is  benign, 
even  though  the  atypical  pattern  may  sug- 
gest cancer.  Perhaps  these  tumors  are 
actually  a completely  encapsulated  adenocar- 
cinoma, but  from  the  practical  point  of  view, 
if  no  invasion  is  found,  they  are  clinically 
benign. 


FOLLICULAR  ADENOMA,  COLLOID 
(MACROFOLLICULAR)  TYPE 

Figure  48.  In  this  follicular  adenoma,  colloid  (macro- 
follicular) type,  many  follicles  are  larger  than  nor- 
mal and  are  distended  with  colloid,  similar  to  the 
early  stage  of  adenomatous  goiter.  X 48.  A.F.I.P. 
Acc.  No.  219764-22. 


FOLLICULAR  ADENOMA,  OXYPHIL  TYPE 

Figure  49.  In  this  follicular  adenoma,  oxyphil  type,  the 
cells  are  pale  and  have  considerably  more  cytoplasm 
than  those  of  normal  thyroid  epithelium.  Follicle 
formation  and  colloid  are  often  absent.  X 400. 
(From  the  Armed  Forces  Institute  of  Pathology.) 
A.F.I.P.  Acc.  No.  218889. 


ATYPICAL  ADENOMA 

Figure  50.  There  is  pleomorphism  of  both  cells  and 
nuclei  in  this  atypical  adenoma.  Some  cells  and 
nuclei  are  elongate.  There  is  no  extension  into  the 
capsule.  X 400.  A.F.I.P.  Atlas  No.  67-3-30. 
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While  the  subgrouping  of  folUcular  ade- 
nomas is  merely  descriptive  and  of  little  or 
no  clinical  value,  it  is  of  course  important  to 
appreciate  that  the  "atypical"  adenomas  and 
the  more  cellular  adenomas  should  be  ex- 
amined more  carefully  than  others  for  cap- 
sular or  vascular  invasion.  Some  investi- 
gators believe  adenomas  with  less  colloid 
have  a greater  precancerous  significance. 

Regardless  of  subclassifications,  all  fol- 
licular adenomas  have  certain  microscopic 
features  in  common: 

1.  They  are  relatively  uniform  in  structure; 
for  example,  it  is  unusual  for  an  embryonal 
type  to  show  foci  of  colloid  type.  If  such  a 
mixture  is  present,  the  nodule  is  more  likely 
to  be  adenomatous  goiter  than  true  adenoma. 

2.  They  have  an  expansile  growth  which 
develops  their  capsule  and  compresses  the 
adjacent  thyroid  tissue  (fig.  51).  Such  ex- 
pansile growth  is  a characteristic  common  to 
most  benign  tumors,  but  is  uncommon  in 
processes  of  hypertrophy  and  repair  (ade- 
nomatous goiter).  In  addition  to  compres- 
sion, the  thyroid  tissue  adjacent  to  a follicular 
adenoma  often  shows  an  infiltration  with 
lymphocytes  and  plasma  cells;  lymph  fol- 
licles may  be  present. 

3.  Growth  rate  is  slow,  as  evidenced  by  (a) 
maturity — follicle  and  colloid  formation,  (b) 
lack  of  pleomorphism  of  cells  and  nuclei, 
and  (c)  rarity  of  mitoses. 

4.  Retrogressive  changes  due  to  vascular 
disturbances  are  frequent  and  are  most  con- 
spicuous centrally;  i.  e.,  focal  necrosis,  re- 
cent hemorrhage,  edema,  infarction,  hemo- 
siderin and  cholesterol  accumulations, 
fibrosis,  and  calcification  (figs.  42,  43).  Such 
changes  are  not  specific  for  follicular  ade- 
nomas, since  identical  ones  may  be  seen  in 
adenomatous  goiter  and  in  some  carcinomas. 

5.  Stroma,  except  for  that  resulting  from 
retrogressive  changes  (fig.  52),  is  scanty; 


FOLLICULAR  ADENOMA 

(Figures  45  and  51  are  from  the  same  case) 

Figure  51.  This  follicular  adenoma  shows  typical  dis- 
tinct encapsulation  and  demarcation  from  adjacent 
thyroid.  X 48.  (From  the  Armed  Forces  Institute 
of  Pathology.  This  is  the  same  case  as  slide  9 in 
Friedman,  N.  B.  Pathology  of  the  Thyroid  Gland. 
Washington,  D.  C.:  Army  Institute  of  Pathology, 
1944,  pp.  18,  19;  and  also  figure  403  in  Moore,  R.  A. 
A Textbook  of  Pathology,  2d  ed.  Philadelphia:  W. 
B.  Saunders  Co.,  1951.)  A.F.I.P.  Acc.  No.  87134-1. 

blood  and  lymphatic  vascular  supply  is 
abundant,  especially  at  the  periphery. 

Follicular  adenomas  of  the  fetal  or 
simple  types  may  have  tall  columnar  epi- 
thelium lining  some  follicles,  similar  to  the 
epithelium  seen  in  toxic  goiters.  However, 
such  microscopic  evidence  of  activity  can 
seldom  be  correlated  with  clinical  hyper- 
thyroidism. 

ETIOLOGY.  The  etiology  of  follicular 
adenoma  is  obscure.  Chronic  irritation  and 
inflammation  are  unlikely  as  etiologic 
factors;  the  frequent  mild  thyroiditis  sur- 
rounding the  tumor  is  a secondary  change. 
There  is  little  evidence  to  support  the  theory 
that  some  follicular  adenomas  develop  from 
embryonic  rests. 
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FOLLICULAR  ADENOMA 

Figure  52.  A higher  magnification  of  a follicular 
adenoma  demonstrates  fibrosis  and  hyalinization  be- 
tween strands  of  epithelium.  The  stroma  did  not 
stain  for  amyloid.  X 250.  A.F.I.P.  Acc.  No. 
219764-23. 

Follicular  adenomas  may  arise  in  foci  of 
regenerative  hyperplasia.  Experimentally, 
adenomas  are  induced  by  the  same  methods 
that  produce  carcinoma  and  often  are  pre- 
ceded by  hyperplasia.  Since  criteria  for  the 
sharp  distinction  between  hyperplasia  and 
neoplasia  are  no  more,  and  perhaps  less, 
satisfactory  in  the  thyroid  than  elsewhere  in 
the  body,  a differentiation  between  the  two 
conditions  is  not  always  possible.  The 
proponents  of  the  theory  of  origin  from  hy- 
perplasia rely  partly  on  the  great  similarity 
of  some  nodules  of  an  endemic  goiter  to  true 
neoplastic  adenomas.  Those  who  have 
studied  material  in  nonendemic  goiter 
regions,  on  the  other  hand,  are  impressed  by 
how  often  the  true  adenoma  is  solitary  in  an 
otherwise  normal  gland. 


NATURAL  HISTORY.  Follicular  ade- 
nomas may  appear  in  any  age  group  but  are 
most  common  during  middle  age.  They  are 
several  times  more  common  in  females  than 
in  males. 

The  tumor  may  follow  any  of  several 
possible  courses: 

1.  It  may  remain  stationary  in  size,  and  pro- 
duce no  symptoms  or  signs  other  than  a 
palpable  mass. 

2.  It  may  slowly  increase  in  size,  gradually 
producing  pressure  on  adjacent  structures  or 
becoming  disfiguring. 

3.  It  may  undergo  retrogressive  changes, 
usually  vascular  in  origin.  These  are  often 
acute,  with  hemorrhage  into  the  tumor  result- 
ing in  such  an  alarming  increase  in  its  size 
that  the  patient  seeks  immediate  medical 
advice. 

4.  It  may  become  hyperfunctioning.  While 
many  follicular  adenomas  function  suffi- 
ciently to  take  up  radioiodine,  only  about  1 
per  cent  of  true  adenomas  are  active  enough 
to  produce  clinical  hyperthyroidism.  Most 
"toxic  adenomas,"  when  examined  path- 
ologically, are  found  to  be  a nodule  of  an 
adenomatous  goiter. 

5.  It  may  become  malignant.  This  infre- 
quent occurrence  is  discussed  elsewhere 
under  relationship  of  carcinoma  to  adenoma 
on  page  61. 

DIFFERENTIAL  DIAGNOSIS.  Clinical 
differentiation  from  adenomatous  goiter  may 
be  aided  by  the  knowledge  that  the  true 
adenoma  is  usually  solitary.  When  the  ade- 
noma arises  in  a gland  already  nodular  from 
endemic  goiter,  this  criterion  of  course  is  of 
little  value.  Confusion  with  adenomatous 
goiter  is  amplified  if  the  adenoma  has  under- 
gone retrogressive  changes  comparable  to 
those  seen  in  adenomatous  goiter.  Table  I 
shows  the  major  criteria  for  pathologic 
differentiation  from  adenomatous  goiter. 
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Table  I 


PAPILLARY  ADENOMA*  (Figure  53) 


COMPARISON  OF  ADENOMATOUS 
GOITER  NODULE  AND  TRUE  ADENOMA 


Adenomatous  Goiter 
Nodule 


True  Adenoma 


Multiple  nodules 
Poor  encapsulation 
Variable  structure 
Comparable  growth 
pattern  in 
adjacent  gland 
No  compression  of 
adjacent  gland 


Solitary  nodule 
Good  encapsulation 
Uniform  structure 
Different  growth 
pattern  from 
adjacent  gland 
Compression  of 
adjacent  gland 


The  distinction  between  follicular  ade- 
noma and  carcinoma  in  an  early  stage  can 
be  made  only  by  histologic  examination. 
The  capsular  areas  of  all  adenomas,  par- 
ticularly those  that  are  cellular  or  atypical, 
must  be  examined  carefully  to  exclude  car- 
cinomatous invasion.  (See  discussion  of 
follicular  carcinoma  on  page  84). 

TREATMENT.  Excision  of  a discrete 
nodule  should  be  carried  out  with  the  under- 
standing that  the  nodule  may  be  benign  or 
may  be  malignant;  the  excision,  therefore, 
should  include  an  adequate  margin  of  ad- 
jacent normal  thyroid.  Complete  removal 
of  the  involved  lobe  has  been  advocated, 
particularly  for  the  larger  tumors.  Rapid  or 
frozen  sectioning  of  the  tumor  is  of  value  in 
excluding  carcinoma.  Surgical  estimates  of 
the  incidence  of  cancer  in  "discrete  nodules" 
run  as  much  as  20  per  cent.  Such  a high 
figure  cannot  be  confirmed  by  pathologic 
observation,  since  a clinically  solitary  nodule 
usually  proves  pathologically  to  be  merely 
one  of  multiple  nodules  of  an  adenomatous 
goiter. 


SYNONYMS  AND  RELATED  TERMS:  Papillary 

adenocystoma;  cystadenoma. 

DEFINITION.  A benign  epithelial  neo- 
plasm producing  papillae  and  having  a ten- 
dency to  cyst  formation. 

GROSS.  Papillary  adenomas  show 
many  gross  features  in  common  with  follic- 
ular adenomas.  In  contrast,  however,  to 
the  follicular  adenomas  which  are  always 
solid  unless  degenerative  changes  have  be- 
gun, the  papillary  adenomas  are  often  cystic 
(adenocystoma).  Typical  cysts,  filled  with 
brown  watery  fluid,  vary  from  a few  milli- 
meters to  a centimeter  or  more  in  diameter. 
Lining  walls  of  the  cysts  present  papillifer- 
ous  processes  growing  in  fronds  or  grape- 
like clusters,  closely  resembling  the  gross 
appearance  of  the  papillary  adenocystomas 
of  the  ovary.  Cut  surfaces,  where  not  cystic, 
may  show  a shaggy  appearance  due  to  the 
innumerable  small  papillae. 

While  cysts  are  an  inherent  part  of  many 
papillary  adenomas,  all  retrogressive  changes 
seen  in  follicular  adenomas  may  occur  as 
well. 

MICROSCOPIC.  The  typical  cell  is 
cuboidal  or  columnar,  often  resembling  rest- 
ing thyroid  epithelium;  cellular  and  nuclear 
pleomorphism  is  slight  and  mitoses  are  rare. 
The  individual  cells  are  arranged  in  single 
layers  about  thin,  vascular,  connective  tissue 
stalks  that  project  into  the  lumens  of  various 
sized  cystic  spaces.  Fine,  irregular  deposits 
of  calcium  are  common  in  the  centers  of  cell 
clusters.  Frequently  some  of  the  cells  form 
a follicle  which  may  contain  colloid;  there 
may  even  be  foci  within  a papillary  adenoma 
that  resemble  follicular  adenoma  or  normal 
thyroid  tissue. 
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PAPILLARY  ADENOMA 


Figure  53.  This  papillary 
psammoma  bodies.  X 


adenoma  illustrates  distinct  encapsulation 
46.  A.F.I.P.  Acc.  No.  219764-24. 


and  typical  structure. 


There  are  numerous 
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The  tendency  to  cyst  formation  is  vari- 
able; many  cysts  are  microscopic.  Larger 
cysts  are  often  multiloculated  and  contain 
hemosiderin  from  old  or  recent  hemorrhage. 

ETIOLOGY  AND  NATURAL  HISTORY. 
The  etiology  is  obscure,  with  theories  of 
origin  similar  to  those  suggested  for  follic- 
ular adenoma.  Resemblance  of  some  of 
the  tumor  growth  patterns  to  those  seen  in 
hyperplasia  is  often  striking.  Papillary  ade- 
nomas have  been  observed  among  experi- 
mentally induced  thyroid  tumors  (Potter  et 
aU. 

The  course  of  these  tumors  is  similar  to 
that  of  the  follicular  adenomas,  and  it  is  quite 
possible  that  the  distinction  between  the 
papillary  and  follicular  adenomas  is  unneces- 
sary, particularly  since  the  papillary  ade- 
nomas often  show  foci  of  the  follicular  pat- 
tern. 

DIFFERENTIAL  DIAGNOSIS.  This  is 
essentially  the  same  as  in  follicular  adenoma. 
It  should  be  noted,  however,  that  benign 
papillary  tumors  of  the  thyroid  are  extremely 
rare  even  though  malignant  papillary  tumors 
are  the  most  common  type  of  thyroid  can- 
cer. The  diagnosis  of  papillary  adenoma, 
therefore,  should  be  made  only  after  metic- 
ulous study  of  the  tumor  to  exclude  evi- 
dences of  cancer  such  as  invasion  of  capsule, 
adjacent  thyroid,  or  vessels.  The  similarity 
of  growth  patterns  in  hyperplasia  and  in 


tumor  may  cause  confusion,  particularly  in 
the  differentiation  of  the  individual  papillae 
of  hyperplasia  in  adenomatous  goiter  from 
the  papillae  of  neoplasia.  The  formation  of 
papillae  is  not  in  itself  an  indication  of  tumor, 
either  benign  or  malignant. 

TREATMENT.  The  treatment  is  the 
same  as  for  follicular  adenoma. 
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BENIGN  TERATOMA  OF  THE  THYROID 
AND  THYROID  REGION  (Figure  54) 

Teratomas  occasionally  arise  in  the  thy- 
roid gland  and  adjacent  tissues  of  the  neck. 
Some  merely  displace  the  thyroid,  appar- 
ently arising  external  to  it;  others,  located 
within  the  gland  itself,  replace  thyroid  tissue 
and  are  supplied  by  one  of  the  thyroid 
arteries.  They  are  found  almost  exclusively 
in  newborn  babies  and  infants.  Because  of 
their  large  size,  they  may  produce  dystocia. 
Hydramnios  is  frequently  associated.  Al- 
though surgical  excision  is  often  necessary 
as  an  emergency  procedure  to  alleviate  pres- 
sure symptoms,  the  prognosis  is  surprisingly 
good.  Teratomas  usually  are  composed  of 
a large  mixture  of  tissues  with  an  emphasis 
on  neural  components.  Some  contain  thy- 
roid tissue  within  them  as  part  of  the  tumor. 

Newstedt  and  Shirkey  reviewed  the 
literature  and  found  82  teratomas  in  infants 
and  4 in  adults.  Of  the  82  teratomas  in  in- 
fants, 81  were  benign  clinically  and  1 was 
questionably  malignant.  However,  3 of  the 
4 teratomas  in  adults  were  malignant. 

The  differential  diagnosis  of  teratoma  in 
the  region  of  the  thyroid  includes  cystic 
hygroma,  congenital  goiter,  and  branchial 
cyst.  X-rays  of  the  tumor  may  demonstrate 
calcification  which,  according  to  Goodwin 
and  Gay,  is  virtually  diagnostic  of  teratoma. 
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TERATOMA  OF  THYROID 

Figure  54.  This  is  a teratoma  of  thyroid  from  a new- 
born infant.  At  the  bottom  of  the  field,  there  are  a 
few  follicles  of  the  normal  thyroid  compressed  by 
the  large  benign  tumor.  The  teratoma  contains 
cartilage,  several  types  of  epithelium,  and  neural 
tissue.  X 50.  A.F.I.P.  Atlas  No.  67-3-31. 


OTHER  BENIGN  TUMORS 

Benign  tumors  of  the  thyroid  other  than 
adenoma  and  teratoma  are  extremely  rare. 
Their  gross  and  microscopic  features  are  the 
same  as  comparable  tumors  arising  else- 
where. Hemangiomas  occasionally  arise  in 
the  thyroid.  Hendrick  reported  a leiomy- 
oma of  the  thyroid  in  a 3-year-old  girl. 
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The  pathologic  diagnosis  of  cancer  of 
the  thyroid  is  made  by  using  the  same  cri- 
teria as  those  used  for  the  diagnosis  of  can- 
cer of  other  tissues  of  the  body.  It  is  true 
that  some  thyroid  cancers  grow  very  slowly 
and  represent  a low  grade  of  malignancy.  It 
is  also  true  that  some  cancers  of  the  thyroid 
are  so  well  differentiated  that  the  diagnosis 
of  cancer  must  be  based  on  their  invasive 
nature,  rather  than  on  cellular  morphology 
alone.  All  tumors  showing  the  pathologic 
criteria  of  cancer  must  be  called  malignant, 
however,  whether  they  are  differentiated  or 
undifferentiated,  whether  they  are  growing 
slowly  or  rapidly,  or  whether  they  show 
minimal  invasion  or  widespread  extension. 
Neither  the  slow  growth  of  some  thyroid 
cancers  nor  the  fact  that  well  localized  can- 
cers may  be  cured  by  simple  excision  dis- 
proves the  fact  that  they  are  malignant 
tumors. 

CLASSIFICATION 

With  the  exception  of  lymphomas  and  a 
few  types  of  rare  tumors,  malignant  neo- 
plasms of  the  thyroid  are  of  glandular  epithe- 
lial origin — carcinomas.  While  the  clas- 
sification of  carcinomas  is  not  really  difficult, 
it  has  been  complicated  by  innumerable 
synonyms  and  subgroupings.  The  classifi- 
cation used  here  in  Table  II  is  similar  to  that 
used  in  the  previous  fascicle  on  thyroid 
tumors  and  to  that  used  by  many  patholo- 
gists. It  is  designed  to  be  helpful  not  only 
to  the  pathologist  but  to  the  surgeon  and 
clinician  as  well,  since  thyroid  cancers  are 
predominantly  a problem  of  surgical  rather 
than  postmortem  pathology. 


Table  II 

CLASSIFICATION  OF  CANCER 
OF  THYROID 


Carcinoma 

Papillary  adenocarcinoma 
Follicular  carcinoma 

Clear  cell  carcinoma 
Oxyphil  carcinoma 
Medullary  carcinoma 
Undifferentiated  carcinoma 
Small  cell  carcinoma 
Giant  cell  carcinoma 
Epidermoid  carcinoma 
Other  malignant  tumors 
Lymphoma 
Sarcoma 

Malignant  teratoma 
Secondary  tumor 


GRADING 

Numerical  grading  is  not  as  common  a 
practice  with  thyroid  carcinomas  as  it  is  for 
tumors  in  some  other  parts  of  the  body,  but 
the  grade  is  implied  by  the  name  used  for 
its  classification.  In  Table  II  the  tumors  are 
listed  more  or  less  according  to  their  degree 
of  malignancy;  papillary  carcinoma  is  the 
least  malignant  and  giant  cell  carcinoma  is 
the  most  malignant.  Even  within  the  group 
of  undifferentiated  cancers,  there  are  tumors 
of  varying  grades  of  malignancy.  This  is 
not  surprising  because  differentiation  is  only 
one  of  the  criteria  used  to  evaluate  the  degree 
of  malignancy  of  a tumor.  Some  persons 
make  a distinction  between  undifferentiated 
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and  anaplastic  (words  that  are  actually 
synonyms,  the  former  being  of  Latin  and  the 
latter  of  Greek  derivation),  and  consider 
anaplastic  to  be  a synonym  for  highly  malig- 
nant rather  than  for  undifferentiated.  The 
two  terms  will  be  used  here  as  synonyms. 
STAGING 

It  has  been  acknowledged  for  many 
years,  based  largely  on  the  studies  initiated 
by  Graham,  that  some  thyroid  cancers  are 
grossly  and  microscopically  identical  with 
benign  adenomas  except  for  one  feature: 
they  show  microscopic  invasion  of  blood 
vessels,  of  lymphatic  vessels,  or  of  their 
capsule.  Whether  such  tumors  represent  a 
transition  stage  from  adenoma  to  fully  de- 
veloped carcinoma  or  whether  they  repre- 
sent a carcinoma  with  only  slight  invasive 
tendencies  is  unclear.  There  is  no  question, 
however,  that  they  do  represent  malignant 
tumors  and  occasionally  metastasize.  The 
prognosis  for  such  tumors  is  so  good  that 
radical  treatment  often  used  for  other  more 
extensive  thyroid  carcinomas  has  proved 
clinically  to  be  unnecessary.  Although  it  is 
of  clinical  importance  to  distinguish  tumors 
of  this  type  from  more  fully  developed  car- 
cinomas, it  has  been  extremely  difficult  to 
find  a suitable  name  for  them.  A wide 
variety  of  terms  has  been  suggested  and 
used:  adenoma  with  invasion,  malignant 
adenoma,  angioinvasive  adenoma,  poten- 
tially malignant  tumor,  benign  metastasizing 
goiter,  early  cancer,  and  low  grade  cancer. 
None  of  these  terms  is  really  accurate  or 
satisfactory.  Unfortunately,  as  yet,  there  is 
no  generally  accepted  system  of  staging  for 
thyroid  carcinoma.  If  there  were  such  a 
system,  these  tumors  certainly  would  be 
classified  as  stage  I. 

With  tumors  showing  more  extensive 
growth  and  spread,  dissemination  within  the 
gland  is  very  common.  In  addition,  metas- 
tasis by  way  of  both  lymphatic  and  blood 
vessels  may  occur  with  all  types  of  thyroid 
cancer.  But  one  of  the  most  important  cri- 


teria that  determines  prognosis  of  thyroid 
carcinoma  is  spread  by  direct  extension  into 
adjacent  tissues  of  the  neck.  Such  exten- 
sion seems  to  be  of  more  significance  in 
determining  the  prognosis  of  an  individual 
case  than  the  presence  of  metastases  in  cervi- 
cal lymph  nodes. 

In  the  past,  there  have  been  cumber- 
some attempts  to  include  the  stage,  the 
grade,  and  the  histologic  appearance  of  a 
tumor  all  into  a single  nomenclature.  As 
with  tumors  in  other  parts  of  the  body,  how- 
ever, the  grade  and  the  stage  of  a tumor  are 
not  synonymous  and  not  necessarily  even 
related,  so  the  two  evaluations  should  be 
reported  separately.  Table  III  illustrates  a 
method  of  staging  thyroid  carcinomas 
(Smedal  et  al.). 

Table  III 

SURGICAL  AND  PATHOLOGIC  STAGING 
IN  THYROID  CARCINOMA 

Stage  I 

A — Confined  to  one  lobe 
B — Bilateral,  multicentric,  or  in 
isthmus 

Stage  II 

— Primary  as  in  Stage  I-A  or 
Stage  I-B  with  metastases  in 
lymph  nodes 

A — Unilateral  lymph  nodes 
B — Bilateral  lymph  nodes,  lymph 
nodes  in  mediastinum,  or  mid- 
line lymph  nodes 

Stage  III 

Invasion  of  other  tissues  or  struc- 
tures in  neck  or  adjacent  medi- 
astinum with  or  without  lymph 
nodes 

Stage  IV 

Distant  metastases 
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ETIOLOGY  AND  HISTOGENESIS 
EPIDEMIOLOGY 

Recent  studies  suggest  that  there  has 
been  an  increased  incidence  of  thyroid  car- 
cinoma in  some  parts  of  the  world  during  the 
past  20  years.  For  example,  Carroll  and 
associates  state  that,  according  to  figures  of 
the  New  York  State  Cancer  Registry,  thyroid 
cancer  incidence  rates  more  than  doubled 
from  1941  to  1962.  Increased  incidence  may 
result  not  only  from  better  recognition,  but 
other  factors  such  as  thymic  irradiation  in  in- 
fants and  increased  exposure  to  radioiodine 
and  to  goitrogens  must  also  be  considered. 

The  attack  rate  of  thyroid  cancer  has 
been  compiled  from  many  countries  and 
averages  around  2 to  3 per  100,000;  figures 
from  different  countries  vary  widely,  but 
often  are  based  on  relatively  few  cases  so 
evaluations  are  difficult.  One  can  state  with 
statistical  certainty,  however,  that  cancer  of 
the  thyroid  in  all  countries  is  more  common 
in  women  than  in  men  and  it  is  more  frequent 
in  older  individuals;  the  latter  is  particularly 
true  of  the  more  highly  malignant  tumors. 
Mustacchi  and  Cutler  observed  that  the  in- 
cidence rate  of  papillary  carcinoma  changes 
very  little  with  advancing  age,  whereas  the 
incidence  of  other  histologic  types  of  thyroid 
cancer  increases  progressively  with  age. 

It  has  often  been  said  that  cancer  of  the 
thyroid  is  more  frequent  in  endemic  goiter 
areas  of  the  world.  While  there  is  some 
experimental  evidence  to  support  such  a be- 
lief, it  is  difficult  to  prove  statistically.  In 
areas  where  vital  statistics  are  most  likely  to 
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be  accurate,  endemic  goiter  has  largely  been 
eradicated  by  dietary  use  of  iodine.  Con- 
versely, where  endemic  goiter  is  still  a com- 
mon finding,  complete  vital  statistics  tend  to 
be  less  available. 

Innumerable  attempts  have  been  made 
to  assess  the  incidence  of  cancer  of  the  thy- 
roid in  surgical  material,  but  the  value  of 
such  evaluations  is  questionable.  Particularly 
unfortunate  are  statements  sometimes  made 
that  the  incidence  of  thyroid  cancer  is  in- 
creasing merely  because  a higher  proportion 
of  thyroid  carcinoma  in  surgical  thyroid 
specimens  has  been  found.  This  higher 
proportion  is  usually  the  result  of  patient 
selection. 

The  true  incidence  of  thyroid  carcinoma 
can  be  determined  only  at  autopsy  and  only 
then  after  a meticulous  study  of  the  thyroid 
gland.  Silverberg  and  Vidone  recently  have 
performed  such  a study  and  give  an  excel- 
lent review  of  the  problems  involved.  They 
found,  after  careful  examination  of  the  thy- 
roid gland  at  autopsy,  that  the  incidence  of 
thyroid  carcinoma  was  1.79  per  cent  in  un- 
selected cases.  The  carcinomas  were 
usually  unsuspected  clinically. 

Death  from  thyroid  cancer  is  not  com- 
mon. The  American  Cancer  Society  esti- 
mates 1100  deaths  from  thyroid  cancer  in  the 
United  States  during  1968— about  0.35  per  cent 
of  total  cancer  deaths.  Willis  states  that 
thyroid  cancer  accounted  for  0.6  per  cent  of 
cancer  deaths  in  Northern  Ireland  in  the 
years  1955  to  1957. 
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SPONTANEOUS  TUMORS  IN  THE  THYROID  OF 
ANIMALS  (Figures  55,  56) 

Adenomas  and,  more  frequently,  car- 
cinomas have  been  reported  in  fishes,  birds, 
and  mammals  (Schlumberger).  The  highest 
incidence  of  carcinoma  is  in  species  that  fre- 
quently exhibit  goiter,  suggesting  that  hyper- 
plasia, perhaps  secondary  to  iodine  de- 
ficiency, may  be  the  precursor  of  the  cancer. 

There  are  many  case  reports  and  re- 
views of  carcinoma  of  the  thyroid  in  dogs. 
The  histology  is  usually  that  of  a poorly 
differentiated  adenocarcinoma  (figs.  55,  56). 
Occasionally  there  is  a spindle  cell  car- 
cinoma, resembling  a sarcoma,  comparable 
in  histologic  appearance  to  some  of  the 
spindle  cell  carcinomas  of  the  human  thy- 
roid. Williams  believes  that  the  parafolli- 
cular cell  tumors  of  the  dog  and  rat  resemble 


SPONTANEOUS  CARCINOMA  IN  DOG 

Figure  55.  This  is  a spontaneous  carcinoma  of  the 
thyroid  from  a 10-year-old  male  dachshund.  The 
tumor  is  primarily  follicular  and  contains  many 
oxyphilic  cells.  X 100.  (Courtesy  of  Dr.  Charles 
Gilmore,  Boston,  Mass.)  A.F.l.P.  Atlas  No.  67-3-32. 


the  medullary  carcinoma  of  the  human  thy- 
roid. A few  adenomas  and  a rare  adenocar- 
cinoma have  been  reported  in  cats.  Ade- 
nocarcinoma also  occurs  in  sheep,  horses, 
cattle,  and  swine. 

Among  wild  animals,  carcinoma  of  the  thy- 
roid is  most  common  in  relatives  of  the  dog 
such  as  the  fox  and  wolf.  Carcinomas  of  the 
thyroid  have  been  found  in  bears,  lions, 
tigers,  raccoons,  and  many  other  animals. 


SPONTANEOUS  CARCINOMA  IN  DOG 

Figure  56.  This  spontaneous  carcinoma  of  the  thyroid 
is  from  a 7 */2-year-old  male  beagle.  The  carcinoma 
has  a more  solid  pattern  than  that  of  figure  55. 
X 100.  (Courtesy  of  Dr.  Charles  Gilmore,  Boston, 
Mass.)  A.F.l.P.  Atlas  No.  67-3-33. 
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EXPERIMENTAL  TUMORS 

Spontaneous  tumors  of  the  thyroid  gland 
in  rats  and  mice  are  rare,  but  induction  of 
tumors  experimentally  in  these  and  other 
laboratory  animals  is  quite  easily  achieved 
in  a number  of  different  ways.  Technics 
used  for  tumor  induction  include  single 
(Goldberg  et  al.)  or  multiple  (Potter  et  al.) 
exposures  to  radioiodine,  external  irradiation 
(Lindsay  et  al.),  low  iodine  diets  (Axelrad 
and  Leblond),  chronic  ingestion  of  goitrogens 
(Money  et  al.),  partial  thyroidectomy 
(Doniach  and  Williams),  and  various  combi- 
nations of  these  technics.  Money  and  Raw- 
son  were  unable  to  induce  cancer  by  intra- 
thyroidal  local  application  of  chemical  car- 
cinogens in  the  rat. 

Since  many  methods  of  producing  ex- 
perimental tumors  initially  bring  about  hy- 
perplasia of  the  follicular  epithelium,  it  has 
been  postulated  that  the  factor  in  the  pro- 
duction of  experimental  thyroid  tumors  is  a 
persistent  high  blood  level  of  the  thyrotropic 
hormone.  In  fact,  thyrotropic  hormone  has 
been  used  to  induce  thyroid  tumors  directly 
(Sinha  et  al.).  Following  the  initiation  of  a 
hyperplastic  stage,  local  areas  of  proliferation 
of  altered  cells  develop,  then  adenomas  and 
finally  carcinomas  result.  There  is  quite  a 
variation  in  the  induction  periods.  The 
tumors  have  a variety  of  patterns,  including 
papillary  and  spindle  cell,  but  often  they  are 
follicular  carcinomas.  Fortner  and  associ- 
ates found  that  induced  tumors  in  the  hamster 
were  follicular  and  associated  with  hyper- 
plasia, while  spontaneous  tumors  were  not 
associated  with  hyperplasia  and  were 
papillary,  follicular,  or  spindle  cell.  The 
follicular  carcinomas  may  or  may  not  form 
colloid.  According  to  Money  and  associates, 
some  thiouracil-induced  tumors  have  the 
capacity  to  concentrate  radioiodine  and  to 


produce  monoiodotyrosine,  diiodotyrosine, 
triiodothyronine,  and  thyroxine.  The  car- 
cinomas show  progressive  growth  and  kill 
the  host  either  by  invasion  of  surrounding 
tissues  or  by  disseminated  metastases. 
Goitrogen-induced  tumors  are  initially  de- 
pendent on  a deficiency  of  thyroid  hormone 
for  their  continued  growth;  with  serial  trans- 
plants, however,  many  of  the  tumors  become 
hormonally  independent. 

Furth  and  his  co-workers  have  shown 
that  ablation  of  the  thyroid  leads  to  sustained 
stimulation  of  the  pituitary  thyrotropes  and 
consequent  pituitary  tumors.  The  tumors, 
at  first  dependent  in  that  they  will  not  grow 
in  the  presence  of  thyroxine,  may  become 
autonomous  after  continued  transplantation. 

Psammoma  bodies,  similar  to  those  seen 
in  many  papillary  carcinomas  of  the  human 
thyroid,  were  noted  by  Follis  in  hyperplastic 
thyroid  glands  of  rats  which  were  fed 
on  iodine-deficient  diets.  The  psammoma 
bodies  were  not  observed  in  hamsters,  mice, 
or  monkeys  on  similar  diets. 
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RELATIONSHIP  TO  OTHER  THYROID  DISEASE 

(Figures  57-60) 

In  experimental  tumor  induction,  hyper- 
plasia of  the  thyroid  epithelium  often  pre- 
cedes the  development  of  benign  or  malig- 
nant tumors;  therefore,  it  is  reasonable  to 
postulate  that  hyperplasia  of  the  human  thy- 
roid epithelium  may  be  related  to  neoplasia. 
The  possibility  is  particularly  suggestive  in 
the  development  of  papillary  carcinoma, 
since  the  tumor  papillae  and  even  individual 
tumor  cells  show  a great  resemblance  to 
papillary  hyperplastic  processes  and  cells 
seen,  for  example,  in  Graves'  disease. 
Meissner  and  Adler,  in  studying  226  surgical 
specimens  of  papillary  thyroid  carcinoma, 
noted  that  5 were  in  glands  with  coexistent 
hyperplasia  of  Graves'  disease.  Other 
studies,  such  as  that  of  Pemberton  and  Black, 
also  have  suggested  a relationship  between 
hyperplasia  in  the  human  gland  and  neo- 
plasia. Olen  and  Klinck  reviewed  over 
2,000  thyroid  glands  in  patients  exhibiting 
hyperthyroidism  and  found  53  instances  of 


associated  cancer  (2.5  per  cent).  It  seems 
likely  that  hyperplasia,  particularly  that  of 
Graves'  disease,  occasionally  has  precancer- 
ous  significance. 
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Several  observations  suggest  a relation- 
ship between  adenomatous  goiter  and  thy- 
roid cancer.  First,  spontaneous  tumors  of 
animals  are  said  to  be  more  common  in 
endemic  goiter  regions.  Second,  both  ex- 
perimental thyroid  tumors  and  adenomatous 
goiter  may  be  induced  by  low  iodine  diets. 
Third,  in  the  early  stages  of  the  development 
of  adenomatous  goiter,  the  hyperplasia  is 
similar  to  that  seen  in  the  early  stages  of  the 
development  of  experimental  thyroid  tumors. 
Fourth,  some  clinicians  feel  that  adenomatous 
goiter  precedes  cancer  in  a significant  num- 
ber of  cases.  In  1928,  Wegelin  found  that 
the  incidence  of  cancer  at  autopsy  in  Berne 
(then  a high  goitrous  area)  was  1.04  per  cent, 
while  in  Berlin  (a  nongoitrous  area)  it  was 
only  0.09  per  cent. 

In  spite  of  suggestions  that  adenomatous 
goiter  may  be  a precancerous  lesion,  recent 
studies  from  various  areas  of  the  world  dis- 
agree. For  example,  a comparison  of  the 
geographic  distribution  of  goiter  with  the 
geographic  pattern  of  mortality  from  thyroid 
cancer  does  not  show  a convincing  associ- 
ation between  the  two  diseases  either  in  the 
United  States  (Pendergast  et  al.)  or  in  Aus- 
tralia (Clements).  In  statistics  reported  by 
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Dorn  and  Cutler,  the  age-adjusted  incidence 
of  thyroid  carcinoma  is  no  greater  in  Chicago 
and  Detroit,  both  of  which  are  in  endemic 
goiter  areas,  than  it  is  in  10  other  large  cities 
in  the  United  States  located  in  nongoitrous 
areas. 
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Thyroiditis  is  a common  accompaniment 
of  thyroid  cancer.  The  association  of  the 
two  conditions  has  led  some  to  believe  there 
was  a causal  relationship,  the  thyroiditis  pre- 
ceding the  carcinoma.  Most  observers,  how- 
ever, agree  that  thyroiditis  associated  with 
thyroid  cancers  is  secondary  to  the  neoplasm 
and  represents  either  the  inflammatory  re- 
action common  around  all  tumors  or  a re- 
action induced  by  an  antigen  from  the 
neoplasm  itself  (Hirabayashi  and  Lindsay). 
In  a careful,  long  term  follow-up  of  patients 
with  struma  lymphomatosa,  Crile  and 
Hazard  concluded  that  it  was  not  a pre- 
malignant  lesion.  From  available  evidence, 
the  same  may  be  said  for  all  forms  of  thy- 
roiditis. One  exception,  still  to  be  evalu- 
ated, is  the  etiologic  relationship  of  thyroid- 
itis, particularly  struma  lymphomatosa,  to 
primary  lymphoma  of  the  thyroid. 
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The  frequency  with  which  thyroid  car- 
cinoma arises  in  a pre-existing  benign  ade- 
noma is  unknown.  From  evaluation  of  avail- 
able data,  it  is  unlikely  that  very  many  thy- 
roid cancers  arise  from  adenomas.  In  the 
past,  it  was  thought  that  most  carcinomas  of 
the  thyroid  arose  from  benign  tumors.  This 
belief  was  promoted  by  the  tendency  of 
many  clinicians,  and  even  some  pathologists, 
to  refer  to  any  fairly  circumscribed  nodule 
in  the  thyroid  as  an  adenoma;  if  the  nodule 
proved  to  be  a carcinoma  after  excision,  the 
confusion  was  compounded  by  mistakenly 
designating  the  cancer  as  carcinoma  arising 
in  an  adenoma.  Since  the  diagnosis  of 
either  adenoma  or  carcinoma  is  best  made 
after  pathologic  examination,  it  is  preferable 
that  clinicians  refer  to  nodules  of  the  thyroid 
as  "nodules"  rather  than  adenomas. 

Papillary  adenomas  are  rare  in  the  thy- 
roid and  papillary  carcinoma  is  the  most  fre- 
quent single  type  of  cancer  so  one  may  con- 
clude that  most  papillary  carcinomas  are 
malignant  from  inception,  rather  than  having 
arisen  from  a pre-existing  benign  tumor. 
The  average  age  of  the  patient  at  the  time  of 
removal  of  either  a follicular  adenoma  or  a 
follicular  carcinoma  is  approximately  the 
same  (Meissner  and  McManus).  If  follicular 
carcinomas  arose  from  adenomas,  one  might 
well  expect  the  average  patient  to  be  older 
at  the  time  of  the  removal  of  the  carcinoma. 

There  are,  however,  a few  reasons  for 
suspecting  that  some  carcinomas  do  arise 
from  pre-existing  benign  adenomas.  In 
some  experimentally  induced  tumors  of  the 
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thyroid,  such  a transition  seems  to  take  place 
(Doniach).  Many  thyroid  cancers  have  a 
history  of  slow  growth  for  many  years,  sug- 
gesting adenoma,  and  then  suddenly  grow 
rather  rapidly  suggesting  transition  to  can- 
cer (fig.  57).  Occasionally  in  the  center  of 
cancers  there  is  an  outline  of,  or  remnants  of, 
a capsule  of  a nodule,  possibly  an  adenoma 
(figs.  58-60).  Giant  cell  carcinomas  par- 
ticularly are  likely  to  show  such  foci.  A 
common  clinical  history  in  patients  with  giant 
cell  carcinoma  is  of  a nodule,  stationary  in 
size  for  15  or  more  years,  which  suddenly 


has  begun  to  grow  rapidly  (Hare  and  Salz- 
man). 
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CARCINOMA  ARISING  FROM  ADENOMA 

Figure  57.  While  most  of  the  specimen  consists  of  undifferentiated  carcinoma,  giant  cell  type,  the  remnants  of  the  pre- 
existing adenoma,  centrally  calcified,  can  be  seen  in  the  center  of  the  tumor.  According  to  the  case  history,  a 
thyroid  "nodule"  had  been  present  for  15  years,  but  just  before  surgical  excision  it  had  increased  rapidly  in  size. 
A.F.I.P.  Acc.  No.  219764-25. 
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CARCINOMA  ARISING  FROM  ADENOMA 
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Figure  58.  This  illustrates  another  carcinoma  apparently  arising  from  an  adenoma.  Remnants  of  the  adenoma  (A)  are 
almost  completely  surrounded  by  anaplastic  carcinoma  (B).  A.F.I.P.  Acc.  No.  219764-26. 
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Figure  59.  A gross  photograph  of  a carcinoma  arising  from  adenoma  shows  the  capsule  of  the  adenoma  broken  at 
one  point.  The  tumor  extending  outside  the  capsule  is  undifferentiated  carcinoma.  A.F.I.P.  Acc.  No.  219764-27. 
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PAPILLARY  ADENOCARCINOMA,  SUGGESTING  ORIGIN  FROM  ADENOMA 

Figure  60.  In  this  papillary  adenocarcinoma,  suggesting  origin  from  adenoma,  the  central  hyalinized  and  partly  cal- 
cified focus  contains  papillary  tumor  which  seems  to  be  extending  outward  into  the  adjacent  thyroid.  Very  few 
papillary  adenocarcinomas  suggest  transition  from  a pre-existing  benign  tumor.  X 15.  A.F.I.P.  Atlas  No.  67-3-36. 


RELATIONSHIP  TO  OTHER  ENDOCRINE 
DISEASE 

Carcinoma  or  adenoma  of  the  thyroid  is 
not  usually  considered  a component  of  the 
"multiple  endocrine  adenoma"  syndrome 
although  some  surveys  would  include  thy- 
roid disease.  Ballard  and  associates  re- 
viewed 85  cases  of  familial  multiple  en- 
docrine adenoma-peptic  ulcer  complex  and 
found  15  patients  had  thyroid  disease,  as 
follows:  thyrotoxicosis,  2;  thyroid  carcinoma, 
1;  nonfunctioning  adenoma,  8;  colloid  goiter, 
3;  struma  lymphomatosa,  1.  There  is  a dis- 
tinct relationship  between  thyroid  cancer 
and  some  types  of  endocrine  disease.  Pheo- 
chromocytoma  occurring  with  medullary 
carcinoma  of  the  thyroid  is  discussed  on 
page  100;  in  the  same  syndrome  there  is  an 
apparent  association  with  parathyroid  ade- 
noma. Moreover,  it  has  been  said  that  a 
relationship  exists  between  hyperparathy- 
roidism and  carcinoma  of  the  thyroid  even 


in  the  absence  of  the  medullary  carcinoma- 
pheochromocytoma  combination.  Ogburn 
and  Black  studied  230  cases  of  primary  hy- 
perparathyroidism and  found  that  4 were 
associated  with  papillary  adenocarcinoma  of 
the  thyroid.  Ellenberg  and  associates  found 
an  incidence  of  7.5  per  cent  of  carcinoma  of 
the  thyroid  in  93  cases  of  hypercalcemia  with 
calcium  acting  as  a goitrogen.  A few  cases 
of  Cushing's  disease  associated  with,  or 
produced  by,  anaplastic  carcinoma  of  the 
thyroid  have  been  reported  (Anderson  and 
Glenn).  A relationship  between  the  occur- 
rence of  carcinoma  of  the  thyroid  and  car- 
cinoma of  the  breast  has  been  suggested  by 
the  authors'  material,  but  has  been  difficult  to 
prove.  The  development  of  pituitary  tumors 
after  ablation  of  the  thyroid  has  been  dis- 
cussed under  experimental  tumors  on  page 
59.  Recently  Albores-Saavedra  and  Durdn 
have  described  an  association  of  thyroid  car- 
cinoma of  papillary  or  follicular  type  and 
chemodectoma. 
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GOITROGENS 

Although  both  chemical  and  dietary 
goitrogens  produce  cancer  experimentally,  it 
is  difficult  to  assess  their  possible  role  in  the 
etiology  of  human  thyroid  cancer.  There  is 
no  guestion,  of  course,  that  goitrogens  cause 
a TSH-induced  hyperplasia  in  the  human  thy- 
roid, just  as  in  experimental  animals,  and  the 
hyperplasia  is  sometimes  extreme.  Russ- 
field  found  increased  amphophils  in  the 
hypophysis  in  patients  with  thyroid  car- 
cinoma, suggesting  an  increased  production 
of  thyrotropic  hormone.  A great  many 
foods,  drugs,  minerals,  and  chemicals  are 
goitrogenic,  at  least  to  a mild  degree.  With 
increasing  possibilities  of  exposure  to  goitro- 
genic drugs  and  to  goitrogenic  air  and  food 
contaminants,  it  is  quite  likely  that  the  role 
of  such  materials  in  the  production  of  human 
thyroid  cancer  may  become  both  more 
recognizable  and  more  significant. 
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IONIZING  RADIATION  (Figures  61,  62) 

Therapeutic  irradiation  of  the  neck  in 
infants  and  children,  for  treatment  of  sup- 
posedly enlarged  thymic  glands  or  other 
conditions  such  as  tuberculous  adenitis 
(Cade)  or  medulloblastoma  (Raventos  and 
Duszynski),  has  led  to  a small  but  significant 
increased  incidence  of  thyroid  cancer  (Pifer 
and  Hempelmann).  Doses  ranged  from  100 
r to  600  r,  or  even  more,  and  cancers  ap- 
peared at  adolescence  or  early  adult  life. 
While  many  of  the  lesions  were  papillary 
adenocarcinoma,  other  types  of  thyroid  can- 
cers occurred  as  well.  Similar  and  even 
larger  doses  of  irradiation  to  the  thyroid  of 
adults  have  not  significantly  increased  the 
cancer  incidence.  In  the  past,  thousands  of 
cases  of  hyperthyroidism  in  adults  have  been 
treated  with  doses  of  x-irradiation  up  to  sev- 
eral thousand  roentgens,  but  carcinoma  of 
the  thyroid  from  this  source  is  either  ex- 
tremely rare  or  nonexistent.  Similarly, 
large  doses  of  x-irradiation  or  radioiodine  to 
ablate  the  thyroid  in  cardiac  patients  have 
failed  to  produce  cancer  of  the  thyroid. 

Among  survivors  of  the  bombing  in 
Hiroshima  and  Nagasaki  who  received  radi- 
ation to  the  thyroid,  there  has  been  a slightly 
increased  incidence  of  carcinoma  of  the  thy- 
roid (Socolow  et  ah). 

Exposure  to  radioactive  iodine  for  diag- 
nosis has  not  been  known  to  produce  thyroid 
cancer.  There  is  as  yet  no  clear  evidence 
that  thyroid  cancer  is  induced  by  therapeutic 
use  of  even  though  the  doses  at  times 
have  delivered  many  thousands  of  rads  to 
the  thyroid.  On  the  other  hand,  following 
exposure  to  and  other  radioiodine  iso- 
topes as  components  of  radioactive  fall-out. 
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a population  of  Rongelap  and  Utrecht  Islands 
showed  nodules  in  the  thyroid  after  about  10 
years  (Conard  et  al.)  (fig.  61).  The  dose  was 
about  300  r to  the  thyroid  in  adults  and  from 
700  to  1400  r to  the  thyroid  in  children. 
Practically  all  the  nodules  have  been  in 
children,  but  not  one  of  the  children  has  as 
yet  developed  a malignant  tumor.  One 
papillary  adenocarcinoma  of  the  thyroid  has 
developed  in  an  adult  Marshallese  woman 
exposed  to  radioactivity. 

According  to  Vickery,  atypical  and  giant 
nuclei  are  the  most  striking  feature  of  the 
late  stage  of  radiation  reaction  in  the  thyroid 
(fig.  62),  and  they  may  be  the  only  structural 


HYPERPLASIA  INDUCED  BY 
RADIOIODINE 

Figure  61.  These  hyperplastic  foci  were  found  in  an 
adenomatous  goiter  excised  from  a child  from  the 
Marshall  Islands  who  was  exposed  to  about  1000 
rads  10  years  previously.  X 40.  A.F.I.P.  Atlas 
No.  67-3-37. 


RADIATION  REACTION  IN  THE 
THYROID 

Figure  62.  A 59-year-old  diabetic  with  severe  angina 
pectoris  was  treated  with  P-’i  to  produce  hypo- 
thyroidism. He  received  30  millicuries  one  year 
before  death  and  29  millicuries  six  months  before 
death.  At  autopsy  the  6 gm.  thyroid  was  firm  and 
adherent  to  the  trachea.  The  stroma  is  fibrotic. 
The  follicles  are  distorted,  atrophic,  and  lined  with 
bizarre  cells.  X 300.  A.F.I.P.  Atlas  No.  67-3-102. 

abnormality  recognizable.  Such  bizarre 
nuclei  may  persist  for  many  years  after  ex- 
posure to  irradiation.  Other  possible  chronic 
histologic  alterations  include  a generalized 
tendency  for  the  formation  of  smaller  fol- 
licles, interstitial  fibrosis,  cytoplasmic  swell- 
ing with  vacuolation,  and  eosinophilic  gran- 
ularity. 

Although  irradiation  to  the  adult  gland 
may  produce  atypical  cellular  changes,  can- 
cer rarely  has  been  reported.  Wegmann 
reports  2 cases  of  sarcoma  of  the  thyroid 
occurring  5 and  12  years  after  irradiation  for 
follicular  carcinoma;  he  found  only  20  cases 
of  thyroid  cancer  following  radiation  in 
adults. 
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RADIOIODINE  UPTAKE  IN  THYROID 
CARCINOMA  (Figures  63-65) 

Fitzgerald  studied  150  cases  of  thyroid 
cancer  by  autoradiography  and  found  that  40 
per  cent  of  the  cases  showed  organically 
bound  radioiodine  in  the  cancer.  About  two 
thirds  of  the  follicular  (fig.  64),  one  third  of 
the  solid,  and  one  fourth  of  the  papillary 
carcinomas  gave  positive  autographs.  In  no 
case  did  the  cancer  concentrate  more  radio- 
iodine than  the  normal  thyroid  (fig.  63). 

Eleven  of  12  adenomas  showed  spotty 
minimal  concentration  of  the  radioiodine 
which  was  always  less  than  in  the  normal 
thyroid. 

In  general,  the  closer  the  follicles,  cells, 
and  colloid  resemble  the  normal,  the  higher 
the  percentage  of  positive  autoradiographs 
(Fitzgerald  et  al.).  Abnormal  cellular  rates 
are  probably  more  significant  in  the  forma- 
tion of  radioactive  colloid  in  human  path- 
ologic processes  than  such  factors  as  surface 
area,  follicle  diameter,  number  of  follicle 
cells,  or  follicle  cell  height.  Many  thyroid 
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NORMAL  THYROID 

Figure  63.  This  autoradiograph  shows  the  concentration 
of  radioiodine  in  the  colloid.  Not  all  follicles  have 
taken  up  the  radioiodine  to  the  same  degree. 
X 250.  A.F.I.P.  Atlas  No.  67-3-38. 
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carcinomas,  including  papillary,  may  be 
stimulated  to  take  up  additional  radioiodine 
by  use  of  TSH  (Pochin). 

Study  of  uptake  of  radioiodine  by  scin- 
tiscan, while  useful  in  demonstrating  metas- 
tases  (fig.  65)  and  thyroid  nodules,  does  not 
solve  the  problem  of  differentiating  between 
benign  and  malignant  nodules.  While  it  is 
true  that  "cold”  nodules  are  looked  upon 
with  greater  suspicion,  the  fact  that  they  are 
cold  is  not  in  itself  diagnostic  of  cancer  (fig. 
30). 
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FOLLICULAR  CARCINOMA 

Figure  64.  Another  autoradiograph  shows  the  uptake  of 
radioiodine  by  follicular  carcinoma  of  the  thyroid. 
The  autoradiograph  was  exposed  for  a longer  time 
than  the  section  in  figure  63.  Foci  of  follicular 
carcinoma  are  labeled  A,  B,  C,  and  D.  X 8. 
(This  is  figure  2 from  De  Amicis,  E.,  Haley,  K.  H., 
and  Cowing,  R.  F.  Measurement  and  localization 
of  an  unknown  dose  of  radioactive  iodine  in  thyroid 
tissue.  Amer.  J.  Clin.  Path.  20:443-445,  1950.) 
A.F.I.P.  Acc.  No.  219764-29. 


CARCINOMA 

Figure  65.  This  scintiscan  of  a large  carcinoma  of  the 
thyroid  illustrates  two  metastases  in  the  lung  fields 
in  the  lower  part  of  the  scan.  The  tumor  is  a fol- 
licular carcinoma.  A.F.I.P.  Atlas  No.  67-3-39. 


References 

Fitzgerald,  P.  J.  concentration  and  thyroid 

morphology,  pp.  220-249.  In:  The  Thyroid.  Upton, 
N.  Y.:  Biology  Department,  Brookhaven  National 
Laboratory  Symposia  in  Biology  No.  7,  1954. 

Foote,  F.  W.,  Jr.,  and  Hill,  R.  F.  Concentration 

of  in  thyroid  cancer,  shown  by  radioautography. 
A study  of  100  consecutive  cases  showing  the  re- 
lation of  histological  structure  to  the  function  of 
thyroid  carcinoma.  Cancer  3:86-105,  1950. 

Pochin,  E.  E.  Prospects  from  the  treatment  of  thyroid 
carcinoma  with  radioiodine.  Clin.  Radiol.  18:113- 
125,  1967. 

Shimaoka,  K.,  and  Sokal,  J.  E.  Differentiation  of  benign 
and  malignant  thyroid  nodules  by  scintiscan.  Arch. 
Intern.  Med.  114:36-39,  1964. 


68 


Malignant  Tumors,  General  Discussion 


CARCINOMA  OF  THE  THYROID  IN 
CHILDREN 

Thyroid  carcinoma  in  children  is  of  par- 
ticular interest  for  three  reasons:  (1)  There 
has  been  a great  recent  increase  in  childhood 
carcinoma  of  the  thyroid;  (2)  The  clinical 
course  of  thyroid  carcinoma  is  different  from 
that  in  older  individuals;  and  (3)  Many  of 
the  carcinomas  are  related  to  previous  irradi- 
ation. Numerous  individual  series  have 
been  reported,  but  the  most  comprehensive 
is  that  of  Winship  and  Rosvoll  who,  for  the 
past  20  years,  have  been  tabulating  and 
studying  cases  of  thyroid  carcinoma  in  chil- 
dren. Their  cases  were  accumulated  from  all 
over  the  world.  In  1961  they  reported  data 
on  562  collected  cases  of  thyroid  cancer  in 
patients  less  than  15  years  of  age. 

In  those  cases  with  adequate  histories 
available,  Winship  and  Rosvoll  stated  that  80 
per  cent  had  received  irradiation  to  the 
region  of  the  thyroid,  usually  in  infancy. 
The  radiation  was  most  commonly  admin- 
istered for  so-called  enlarged  thymus;  other 
patients  were  treated  with  radiation  for  hy- 
pertrophied tonsils  and  adenoids,  hemangi- 
omas, nevi,  eczema,  medulloblastoma  and 
other  conditions,  usually  benign.  The  dose 
varied  from  180  to  6000  roentgens,  the  aver- 
age about  600  roentgens.  The  average  inter- 
val between  radiation  and  diagnosis  of  can- 
cer was  8.7  years,  with  a range  of  3.6  to  14 
years. 

Cancer  of  the  thyroid  is  about  twice  as 
common  in  girls  as  in  boys.  The  presenting 
symptom  is  either  a mass  in  the  thyroid  or  in 
a cervical  lymph  node.  About  three  fourths 
of  the  cases  have  lymph  node  or  more  dis- 
tant metastases  at  the  time  of  the  original 
diagnosis.  The  distant  metastases  are 
usually  pulmonary.  Although  a few  cases 
have  been  reported  in  which  carcinoma  was 


present  at  birth,  most  childhood  carcinomas 
are  found  in  older  children  and  adolescents. 

For  the  most  part,  the  cancers  are  differ- 
entiated; about  three  fourths  of  them  are 
papillary.  Less  than  10  per  cent  are  un- 
differentiated carcinoma;  spindle  cell  and 
giant  cell  carcinomas  are  rare. 

Characteristically,  thyroid  carcinoma 
either  in  children  or  in  young  adults  tends 
to  run  a slow  clinical  course  even  with  metas- 
tases to  lymph  nodes  or  the  lungs.  A long 
survival  may  be  expected  for  young  patients 
with  thyroid  cancer,  and  a 5-year  follow-up 
period  is  insufficient  to  determine  the  over- 
all prognosis  because  in  spite  of  the  slow 
course,  many  of  the  young  patients  even- 
tually die  of  the  tumor.  Winship  and  Ros- 
voll found  that  18  per  cent  of  the  patients  in 
their  collected  cases  died  from  the  thyroid 
cancer.  The  causes  of  death,  as  determined 
by  autopsy,  were  usually  extension  of  the 
carcinoma  into  the  neck  and  involvement  of 
the  thorax. 

Treatment  for  thyroid  cancer  in  children 
must  be  based  on  the  knowledge  that  the 
majority  have  metastases  at  the  time  the 
diagnosis  is  first  made;  also,  consideration 
must  be  given  to  the  low  grade  nature  of  the 
tumor  in  most  instances.  Although  radical 
surgical  excision  is  often  impossible  because 
of  extension  or  metastasis,  many  of  the 
patients  seem  to  do  well  for  a number  of 
years  with  less  than  radical  surgery,  often 
combined  with  radiation  or  sometimes  even 
with  radiation  alone.  Regression  of  some 
metastases  has  occasionally  been  noted  after 
treatment  with  thyroid  hormone. 

Rosvoll  and  Winship  followed  the  cases 
of  69  women  who  had  thyroid  carcinoma  in 
childhood  and  who  subsequently  became 
pregnant.  They  found  that  the  thyroid  can- 
cer was  not  influenced  by  pregnancy  and 
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stated  that  neither  the  history  nor  the  pres- 
ence of  thyroid  carcinoma  is  a cause  for  pre- 
vention of  pregnancy  or  therapeutic  abortion. 

In  a study  of  70  women  with  cancer  of  the 
thyroid.  Hill  and  associates  agreed  that 
neither  pregnancy  nor  lactation  seem  to 
affect  the  course  of  the  disease. 
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CARCINOMA 


PAPILLARY  ADENOCARCINOMA* 

(Figures  66-82;  plates  II-A,  B,  C;  IV-A,  B) 

SYNONYMS  AND  RELATED  TERMS:  Papillary 

carcinoma;  papillary  cystadenocarcinoma;  occult  scle- 
rosing carcinoma. 

DEFINITION.  A glandular  carcinoma 
forming  papillae. 

GROSS.  The  gross  appearance  of 
papillary  carcinoma  varies  with  the  size. 
Small  tumors,  often  called  occult  sclerosing 
carcinomas  (fig.  66),  may  be  indistinguish- 
able from  a minute  scar  and  only  recognized 
as  carcinoma  by  microscopic  examination. 
Larger  tumors  typically  have  ill-defined 
borders,  although  some  show  partial  encap- 
sulation (figs.  67,  68).  Cysts  of  varying  size 
are  rather  common  in  the  large  tumors;  some 
of  the  cysts  reach  3 to  4 cm.  in  diameter. 
Unless  hemorrhage  has  occurred  into  the 
cysts,  they  are  filled  only  with  thin,  brown, 
watery  fluid.  Papillae  project  from  the  inner 
lining  of  the  cysts.  Papillae  in  the  more 
solid  portions  of  the  tumors  give  the  cut  sur- 
face the  appearance  of  the  nap  of  a rug. 
Fibrosis  is  common  and  a central,  irregular, 
dense  scar  is  frequent.  Calcium  may  de- 
posit in  the  fibrotic  areas,  and  calcification  is 
sometimes  so  extensive  that  it  is  impossible 
to  cut  through  the  tumor  until  it  has  been 
decalcified.  It  may  be  recognizable  radio- 
logically.  Ossification  may  also  occur. 
While  the  relationship  to  a scar  is  very  com- 

*  Preferred  International  Nomenclature 


mon  and  particularly  evident  in  smaller 
tumors,  only  rarely  is  there  a suggestion  that 
the  papillary  cancer  has  arisen  from  what 
might  have  been  remnants  of  a pre-existing 
benign  adenoma  (fig.  60). 


NONENCAPSULATED  SCLEROSING 
PAPILLARY  CARCINOMA 

Figure  66.  A variant  of  papillary  adenocarcinoma  shows 
the  sclerosis,  the  papillary  foci,  and  the  puckered 
appearance  which  are  characteristic.  X 15.  (This 
is  figure  4b  from  Hazard,  I.  B„  Crile,  G.,  Jr.,  and 
Dempsey,  W.  S.  Nonencapsulated  sclerosing 
tumors  of  the  thyroid.  J.  Clin.  Endocr.  9:1216-1231, 
1949;  also  in  Tr.  Am.  Goiter  A.  281-296,  1949.) 
A.F.I.P.  Acc.  No.  219764-40. 
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PAPILLARY  ADENOCARCINOMA 


Figure  68.  This  papillary  adenocarcinoma  in  the  upper  portion  of  a thyroid  lobe  metastasized  to  the  cervical  lymph 
nodes.  Some  of  the  lymph  nodes  were  larger  than  the  primary  tumor.  A.F.I.P.  Acc.  No.  219764-50. 
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MICROSCOPIC.  The  tumor  epithelium 
is  arranged  on  fibrovascular  stalks  which 
often  project  into  cystic  spaces  (figs.  69-71; 
pi.  II-A).  Typically,  the  epithelium  is  single 
layered,  but  multilayering  does  occur.  The 
tumor  cells  are  cuboidal  with  a homogeneous, 
amphophilic  cytoplasm  surrounding  a central 
ovoid  nucleus  (fig.  72).  The  nuclei  often 
have  the  chromatin  dispersed  in  fine  grains 
giving  a ground-glass  appearance.  Mitoses 
are  extremely  rare.  There  are  many  vari- 
ations in  the  tumor  pattern  and  in  the  indi- 
vidual cells.  For  example,  there  may  be 
foci  of  more  solid  cell  clusters  or  foci  with 
follicle  formation.  Oxyphilic  cells  may  be 
found  in  variable  numbers,  and  small  nests 
of  tumor  cells  with  clear  cytoplasm  are  pres- 
ent in  about  one  third  of  the  cases.  Of  226 


cases  of  papillary  carcinoma  reviewed  in  our 
laboratory,  45  per  cent  showed  squamous 
metaplasia  (fig.  73;  pi.  IV-B),  usually  present- 
ing as  whorled  nests  of  keratinized  epithelium 
with  infrequent  distinct  epithelial  pearls. 
Squamous  metaplasia  is  not  apparently  re- 
lated to  stromal  inflammation. 

About  40  per  cent  of  papillary  carcinomas 
contain  laminated,  calcific  spherules,  called 
psammoma  bodies,  calcospherites,  or  micro- 
liths  (figs.  71,  74-77).  They  are  basophilic, 
nonbirefringent,  and  measure  from  5 to  100 
micra  in  diameter.  The  spherules  seem  to 
arise  between  epithelial  cells  and  often  are 
found  in  the  hyalinized  stroma  at  the  tip  of 
a papilla  (fig.  75).  Psammoma  bodies  with- 
out surrounding  tumor  cells  may  be  found  in 
the  thyroid  tissue  adjacent  to,  or  even  distant 


PAPILLARY  ADENOCARCINOMA 

Figure  69.  A typical  growth  pattern  is  shown  in  this  papillary  adenocarcinoma.  X 50.  (This  is  figure  3 from  Meiss- 
ner, W.  A.,  and  Lahey,  F.  H.  Cancer  of  the  thyroid  in  a thyroid  clinic.  J.  Clin.  Endocr.  8:749-765,  1948;  also  in 
Tr.  Am.  Goiter  A.  137-149,  1948.)  A.F.I.P.  Acc.  No.  219764-51. 
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from,  the  cancer  and  in  cervical  lymph  nodes. 
Such  "naked"  psammoma  bodies  probably 
represent  foci  of  tumor  dissemination  with 
death  of  the  cancer  cells  leaving  only  the 
fossil  remains  as  evidence  of  the  metastasis 
(fig.  77). 

Lymphatic  invasion  was  found  in  75  per 
cent  of  our  cases.  If  present  at  all,  it  usually 
occurs  in  multiple  foci  throughout  the  tumor 
and  thus  is  a characteristic  of  the  tumor 
rather  than  a chance  finding.  In  contrast  to 
follicular  carcinoma  in  which  blood  vessel 
invasion  is  frequent,  venous  invasion  was 
found  in  only  10  per  cent  of  our  cases  and  it 
was  not  always  associated  with  lymphatic 


invasion.  Multiple  intraglandular  foci  of 
tumor  are  very  common  and  should  not  be 
interpreted  as  multicentric  origin,  but  rather 
as  multiple  foci  of  metastases,  probably 
through  lymphatic  vessels. 

NATURAL  HISTORY.  Papillary  ade- 
nocarcinoma is  the  most  common  type  of 
thyroid  cancer.  The  majority  of  cases  are 
rather  evenly  distributed  from  the  third  to 
the  seventh  decade.  Papillary  carcinoma  is 
also  relatively  more  frequent  in  young 
people  as  compared  to  undifferentiated  car- 
cinoma which  is  rare.  As  with  most  thyroid 
cancers,  papillary  carcinoma  is  several  times 
more  common  in  women  than  in  men. 


PAPILLARY  ADENOCARCINOMA  WITH  CYSTIC  FOCI 


Figure  70.  Papillary  adenocarcinoma  with  cystic  ioci  is  often  called  papillary  cystadenocarcinoma.  Note  the  papil- 
liferous  extensions  into  cystic  spaces.  Compare  this  case  with  the  adenomatous  goiter  with  hyperplasia  shown  in 
figure  29.  X 48.  A.F.I.P.  Acc.  No.  219764-52. 
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Only  a few  papillary  adenocarcinomas 
suggest  an  origin  from  a pre-existing  benign 
tumor  (fig.  60)  and,  as  has  been  mentioned, 
papillary  adenomas  are  quite  rare.  Many 
papillary  adenocarcinomas  do  have  an  asso- 
ciation with  a focus  of  scarring  or  hyper- 
plasia. The  relationship  of  papillary  ade- 
nocarcinoma to  Graves'  disease  has  been 
noted  on  numerous  occasions;  both  the 
morphology  of  the  tumor  papillae  and  the 
individual  tumor  cells  show  considerable 
resemblance  to  papillary  hyperplastic  pro- 
cesses. There  is  no  obvious  relationship 
between  papillary  carcinoma  and  adenoma- 


tous goiter  or  chronic  thyroiditis.  Neither  is 
there  any  evidence  that  papillary  adenocar- 
cinomas arise  from  remnants  of  thyroglossal 
duct  or  other  primitive  epithelium.  Squa- 
mous metaplasia  is  rather  common  in  both 
papillary  carcinomas  and  thyroglossal  duct 
epithelium,  but  true  cilia,  as  are  commonly 
seen  in  the  thyroglossal  duct  cells,  have  not 
been  found  in  the  tumors.  There  is  no  pre- 
dilection for  the  carcinoma  to  localize  within 
the  midline  pyramidal  lobe  or  isthmic  regions 
of  the  gland.  However,  most  carcinomas 
arising  in  thyroglossal  duct  remnants  are 
papillary. 


PAPILLARY  ADENOCARCINOMA 


Figure  71.  This  papillary  adenocarcinoma  has  a typical  cystic  focus  containing  numerous  psammoma  bodies.  X 50. 
A.F.I.P.  Atlas  No.  67-3-40. 
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PAPILLARY  ADENOCARCINOMA 

Figure  72.  Higher  magnification  of  a papillary  adeno- 
carcinoma shows  typical  cells  and  frond.  The  indi- 
vidual cells  usually  are  well  differentiated  and  rarely 
show  mitoses.  X 300.  A.F.I.P.  Acc.  No.  219764-56. 


Fig.  73 


Fig.  72 


SQUAMOUS  METAPLASIA 

Figure  73.  Foci  of  squamous  metaplasia,  sometimes 
with  pearl  formation,  may  be  found  in  papillary 
adenocarcinoma.  X 200.  (This  is  figure  10  from 
Warren,  S.,  and  Feldman,  J.  D.  The  nature  of 
lateral  "aberrant"  thyroid  tumors.  Surg.  Gynec. 
Obstet.  88:31-44,  1949.)  A.F.I.P.  Acc.  No. 

219764-61. 
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PAPILLARY  ADENOCARCINOMA 


Figure  74.  In  this  junction  of  papillary  adenocarcinoma  with  the  adjacent  gland,  note  the  psammoma  bodies  both  within 
the  tumor  and  in  the  stroma  of  the  adjacent  gland.  X 50.  A.F.I.P.  Atlas  No.  67-3-41. 


Figure  75.  Higher  magnification  of  the  fronds  of  a 
papillary  adenocarcinoma  shows  the  stroma  of  some 
of  the  fronds  containing  fibrosis.  In  other  fronds 
there  are  calcifications  and  psammoma  bodies. 
X 100.  A.F.I.P.  Atlas  No.  67-3-42. 


Fig.  75 
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Fig.  76 


PSAMMOMA  BODY  OF  PAPILLARY 
ADENOCARCINOMA 

Figure  77.  These  psammoma  bodies  are  lying  in  stroma 
in  the  gland  adjacent  to  the  tumor.  The  tumor  cells 
surrounding  these  "naked"  psammoma  bodies  pre- 
sumably have  died  and  have  been  removed. 
X 100.  A.F.I.P.  Atlas  No.  67-3-44. 


PSAMMOMA  BODY  OF  PAPILLARY 
ADENOCARCINOMA 

Figure  76.  This  psammoma  body  is  lying  in  the  middle 
of  a nest  of  tumor  cells.  X 300.  A.F.I.P.  Acc.  No. 
219764-60. 


Fig.  77 
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While  some  papillary  adenocarcinomas 
invade  through  the  thyroid  capsule  (figs.  78- 
80)  into  the  soft  tissues  (pi.  II-B),  muscles,  or 
viscera  of  the  neck,  this  method  of  extension 
is  not  as  prominent  as  in  more  malignant 
tumors.  Intraglandular  metastases,  in  both 
the  same  lobe  as  the  primary  tumor  and  in 
the  opposite  lobe,  are  extremely  common  as 
demonstrated  in  whole  section  mounts  of  re- 
sected glands  by  Russell  and  associates. 

Metastasis  to  cervical  lymph  nodes  is  so 
frequent  that  a large  percentage  of  patients 
have  involvement  of  the  nodes  at  the  time 
of  the  original  diagnosis.  Frazell  and  Foote, 
in  a study  of  393  cases,  found  that  60  per  cent 
had  metastases  in  cervical  lymph  nodes  on 
initial  admission,  with  bilateral  involvement 
in  1 1 per  cent.  In  our  own  laboratory,  an 
analysis  of  62  cases  of  radical  neck  dissec- 
tion for  papillary  carcinoma  showed  that  76 
per  cent  had  metastatic  tumor  in  one  or  more 
lymph  nodes.  Cervical  lymph  node  metas- 
tases are  often  the  presenting  complaint,  and 
the  primary  thyroid  tumor  from  which  the 
metastases  arose  may  be  so  small  that  it  can 
be  identified  only  after  studying  multiple 
sections  of  the  gland  (pi.  II-C). 

Metastases  by  blood  stream  are  less  fre- 
quent, but  do  occur.  Frazell  and  Foote 
found  that  8.6  per  cent  of  their  cases  had  dis- 
tant metastases  on  admission.  In  the  series 
of  Woolner  and  associates,  4 per  cent  showed 
pulmonary  metastases  (pi.  IV-A). 

The  slow  growth  of  both  the  primary 
tumor  and  its  metastases — so  slow  that  calci- 
fication and  even  ossification  may  occur — 
may  raise  doubts  clinically  concerning  the 
accuracy  of  the  diagnosis.  A striking  feature 
of  papillary  adenocarcinoma  is  the  fact  that 
sometimes  both  the  primary  tumor  and  the 
metastases  remain  stationary  for  long  periods 
or  even  spontaneously  regress  for  a time  to 
reappear  later.  Starr  reports  a case  in  which 


STROMAL  INVASION  BY  PAPILLARY 
ADENOCARCINOMA 

Figure  78.  Direct  stromal  invasion  by  papillary 
adenocarcinoma  may  be  the  only  evidence  of 
malignant  change.  X 50.  (This  is  figure  1 from 
Meissner,  W.  A.,  and  Lahey,  F.  H.  Cancer  of  the 
thyroid  in  a thyroid  clinic.  J.  Clin.  Endocr.  8:  749- 
765,  1948;  also  in  Tr.  Am.  Goiter  A.  137-149,  1948.) 
A.F.I.P.  Acc.  No.  219764-32. 


pulmonary  metastases  of  papillary  cancer  of 
the  thyroid  regressed  after  nine  years  of 
observation.  It  is  not  unusual  for  a tumor 
with  many  metastases  to  persist  for  years 
without  causing  death.  Usually  such  per- 
sistent tumors  retain  the  same  morphologic 
pattern  throughout  their  natural  history;  a 
few,  however,  after  years  of  persistence 
change  to  a more  malignant  type  of  cancer, 
such  as  the  giant  cell  carcinoma. 
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INVASION  INTO  FAT  BY  PAPILLARY 
ADENOCARCINOMA 

Figure  79.  A papillary  adenocarcinoma  may  invade 
through  the  capsule  of  the  thyroid  into  adjacent  fat 
and  other  structures  of  the  neck.  X 50.  (This  is 
figure  7 from  Lahey,  F.  H.,  Hare,  H.  F.,  and  Warren, 
S.  Carcinoma  of  the  thyroid.  Ann.  Surg.  112:977- 
1005,  1940.)  A.F.I.P.  Acc.  No.  219764-33. 

DIFFERENTIAL  DIAGNOSIS.  The  clin- 
ical differential  diagnosis  includes  benign 
tumor,  thyroiditis,  adenomatous  goiter,  and 
other  types  of  cancer,  primary  or  metastatic. 
In  addition,  since  metastasis  in  cervical 
lymph  nodes  may  be  the  presenting  com- 
plaint, there  may  be  confusion  with  various 
causes  of  cervical  lymphadenopathy,  bran- 
chial cleft  cyst,  and  neurofibroma.  Path- 
ologic examination  with  frozen  section  read- 
ily excludes  the  majority  of  the  possibilities. 

Grossly,  the  occult  sclerosing  variant 
(fig.  66)  may  resemble  a small  scar  in  an 


PERINEURAL  INVASION  BY  PAPILLARY 
ADENOCARCINOMA 

Figure  80.  This  papillary  adenocarcinoma  infiltrated  the 
nerve  and  perineural  tissues.  X 100.  (This  is 
figure  5c  from  Hazard,  J.  B.,  Crile,  G„  Jr.,  and 
Dempsey,  W.  S.  Nonencapsulated  sclerosing  tumors 
of  the  thyroid.  J.  Clin.  Endocr.  9:1216-1231,  1949; 
also  in  Tr.  Am.  Goiter  A.  281-296,  1949.)  A.F.I.P. 
Acc.  No.  219764-41. 

Otherwise  uniform  gland;  such  scars  should 
always  be  examined  carefully. 

The  main  problem  in  the  microscopic 
differential  diagnosis  is  with  papillary  hyper- 
plasia. Horn  emphasizes  very  wisely  the 
importance  of  a knowledge  of  the  clinical 
history  and  gross  pathologic  description  in 
recognizing  extremes  of  hyperplasia  that  may 
resemble  cancer.  Differentiation  of  papillary 
carcinoma  from  diffuse  hyperplasia,  as  in 
Graves'  disease,  is  not  usually  difficult,  but 
some  nodules  of  adenomatous  goiter  are 
cystic  and  have  hyperplastic  papillary  foci 
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closely  resembling  tumor.  Since  papillary 
adenocarcinomas  show  very  little  cellular  or 
nuclear  pleomorphism  and  only  rare  mitoses, 
the  best  evidence  of  cancer  is  invasion — of 
stroma,  of  capsule,  of  lymphatic  vessels,  or 
of  blood  vessels.  Invasion  is  most  easily 
identified  at  the  periphery  of  the  tumor,  so 
sections  should  be  taken  from  these  areas 
rather  than  centrally.  Another  helpful  find- 
ing is  the  presence  of  psammoma  bodies. 
Batsakis  found  psammoma  bodies  in  1.6  per 
cent  of  non-neoplastic  thyroids,  while  Klinck 
and  Winship  found  them  in  only  1 of  2,153 
noncancerous  glands.  Certainly  the  finding 
of  even  a single  psammoma  body  should 
initiate  a careful  search  for  papillary  car- 
cinoma. Psammoma  bodies  occur  in  other 
types  of  thyroid  cancer,  but  less  frequently 
than  in  the  papillary  type.  Holtz  and  Powers 
state  that  calcifications  typical  of  psammoma 
bodies  may  be  recognizable  by  x-ray  exami- 
nation and  that  they  may  be  diagnostic  of 
papillary  thyroid  cancer. 

Fisher  and  Hellstrom  discuss  the  occa- 
sional problem  of  the  differential  diagnosis 
of  papillary  carcinomas  of  the  thyroid  and 
salivary  gland  origin.  They  state  that  the 
ferric  ferricyanide  staining  reaction  is  posi- 
tive in  the  thyroid  and  in  some  of  its  tumors, 
but  is  negative  in  salivary  glands  and  their 
tumors. 

The  rare  nest  of  non-neoplastic  follicles 
in  cervical  lymph  nodes  has  been  discussed 
on  page  26.  It  cannot  be  overemphasized 
that  such  inclusions  are  rare  and  are  non- 
papillaiy.  A cluster  of  papillary  epithelium 
in  cervical  lymph  nodes  must  be  considered 
to  be  metastatic  cancer  until  proved  other- 
wise. 

PROGNOSIS.  The  microscopic  appear- 
ance of  papillary  carcinoma  is  of  little  value 
in  prognosis  nor  is  the  presence  or  number 


of  psammoma  bodies.  Of  most  importance 
in  determining  prognosis  is  the  stage  of  the 
tumor  at  the  time  of  the  initial  diagnosis.  If 
the  tumor  is  small  and  fibrotic  (occult  scle- 
rosing carcinoma),  the  prognosis  usually  is 
excellent  since  metastases  are  infrequent 
and  local  excision  generally  is  curative. 
With  larger  tumors  however,  the  probability 
of  extension  into  the  tissues  adjacent  to  the 
thyroid,  as  well  as  into  other  portions  of  the 
thyroid  itself,  is  greater.  The  probability  of 
lymph  node  and  distant  metastasis  also  be- 
comes greater.  Since  the  tumor  is  character- 
istically slow  growing,  5-year  survival  rates 
are  insufficient  for  evaluation  and  10  or  15- 
year  survival  rates  may  not  show  the  true 
prognosis.  Even  in  the  presence  of  untreat- 
able  metastases,  the  clinical  course  is  often 
prolonged  and  many  patients  have  been 
known  to  live  with  the  disease  for  20  or  more 
years. 

Woolner  and  associates  have  empha- 
sized that  the  more  local  extension,  the  worse 
the  prognosis,  and  they  found  the  10-year 
survival  rate  of  all  patients  with  papillary 
carcinoma  to  be  82  per  cent.  The  prognosis 
is  better  in  patients  under  40  years  of  age 
than  in  those  over  40  years  of  age.  With 
extrathyroidal  extension,  the  10-year  survival 
rate  dropped  to  54  per  cent.  Of  Woolner's 
series  of  541  cases  of  papillary  carcinoma,  31 
patients  were  known  to  have  died  with  and 
from  the  tumor.  Usually,  deaths  were  in 
patients  with  extrathyroidal  extension.  In 
the  70  fatal  cases  studied  by  Tollefsen  and 
associates,  death  was  caused  by:  local  recur- 
rence in  the  neck,  40  per  cent;  pulmonary 
metastases,  31  per  cent;  brain  metastases,  10 
per  cent;  bone  metastases,  10  per  cent;  local 
recurrence  plus  pulmonary  metastases,  7 per 
cent;  and  hepatic  metastases,  1 per  cent. 
Patients  rarely  die  from  lymph  node  metas- 
tases alone. 
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TREATMENT.  The  usual  initial  treat- 
ment is  surgery,  but  there  is  no  general 
agreement  on  further  treatment.  Crile  be- 
lieves that  radical  neck  dissection  and  total 
thyroidectomy  need  not  be  employed 
routinely  because  conservative  operations 
and  thyroid  feeding  give  such  good  results. 
Black  and  associates  advocate  removal  of  all 
thyroid  tissue  except  a remnant  because  of 
frequent  multicentricity  of  the  tumor,  and 
Beahrs  and  associates  state  that  radical  re- 
section of  the  neck  is  not  indicated  in  the 
absence  of  enlarged  nodes.  Tollefsen  and 
associates  insist  a general  relationship  exists 
between  inadequate  initial  treatment  of  the 


METASTATIC  PAPILLARY 
ADENOCARCINOMA  WITH  REGRESSION 

(Figures  81  and  82  are  from  the  same  case) 

Figure  81.  This  roentgenogram  shows  lung  metastases 
from  a papillary  adenocarcinoma  of  the  thyroid. 
Arrows  point  to  tumor  nodules  which  appeared 
before  radiation  therapy.  (This  is  figure  3a  from 
Hare,  H.  F.,  and  Newcomb,  R.  V.  Carcinoma  of  the 
thyroid  in  children.  Radiology  54:401-407,  1950.) 
A.F.I.P.  Acc.  No.  219764-62. 


thyroid  gland  and  cervical  lymph  nodes  and 
subsequent  death  from  thyroid  cancer. 

Postoperative  roentgen  ray  therapy  may 
be  of  considerable  value  if  the  tumor  can- 
not be  completely  excised  surgically  or  if  it 
recurs  (figs.  81,  82).  As  a rule,  it  has  been 
felt  that  radioiodine  has  little  value  in  the 
treatment  of  papillary  carcinoma.  Pochin, 
however,  has  shown  that  by  stimulating  the 
tumors  to  greater  activity  with  TSH,  both  the 
primary  tumor  and  metastases  can  be  in- 
duced to  take  up  sufficient  radioiodine  to  be 
of  therapeutic  value;  he  believes  his  results 
are  comparable  to  those  obtained  by  surgi- 
cal treatment. 


METASTATIC  PAPILLARY 
ADENOCARCINOMA  WITH  REGRESSION 

Figure  82.  Another  roentgenogram  of  the  same  patient 
as  shown  in  figure  81  was  taken  seven  years  later 
and  after  radiation  therapy.  Metastases  are  no 
longer  visible.  In  some  instances,  similar  metastases 
apparently  have  disappeared  without  radiation 
therapy.  (This  is  similar  to  figure  3b  from  Hare, 
H.  F.,  and  Newcomb,  R.  V.  Carcinoma  of  the 
thyroid  in  children.  Radiology  54:401-407,  1950.) 
A.F.I.P.  Acc.  No.  219764-63. 
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Because  of  the  possibility  of  hormone 
dependence  of  the  tumor,  most  patients  with 
papillary  carcinoma  are  given  continuous 
suppressive  doses  of  thyroid  hormone. 

Most  well  differentiated  carcinomas  of 
the  thyroid  are  neither  purely  papillary  nor 
purely  follicular,  but  an  admixture  of  both 
elements  in  varying  proportions.  In  study- 
ing any  series  of  differentiated  carcinomas, 
one  is  impressed  that  there  are  all  degrees 
of  transition  from  purely  papillary  tumors  to 
purely  follicular  carcinomas.  This  is  not 
surprising  since  both  tumors  arise  from  the 
same  follicular  cells.  In  the  series  of  Russell 
and  associates,  only  2.5  per  cent  of  the  differ- 
entiated carcinomas  were  purely  follicular 
and  only  about  22  per  cent  were  purely 


papillary.  The  term  mixed  papillary  and 
follicular  carcinoma  (figs.  83-85)  has  been 
used  frequently  in  recent  years  and  could 
well  be  applied  to  the  majority  of  differen- 
tiated thyroid  carcinomas.  Some  investi- 
gators have  felt  that  all  carcinomas  with  any 
mixture  of  papillary  and  follicular  elements 
should  be  classified  as  papillary,  since  they 
believe  that  the  behavior  will  be  that  of 
papillary  cancer.  Others  do  not  agree  with 
such  an  all-inclusive  concept  and,  in  fact, 
there  is  no  general  agreement  about  which 
tumors  should  be  placed  in  the  "mixed" 
category.  It  is  the  authors'  feeling  that  the 
tumors  should  be  classified  according  to  the 
predominant  pattern,  with  a mention  of  the 
minority  component.  Any  thyroid  cancer 


MIXED  PAPILLARY  AND  FOLLICULAR  CARCINOMA 

Figure  83.  A combination  of  mixed  papillary  and  follicular  carcinoma  has  a predominance  of  follicular  elements. 
X 50.  (This  is  figure  4 from  Meissner,  W.  A.,  and  Lahey,  F.  H.  Cancer  of  the  thyroid  in  a thyroid  clinic.  J. 
Clin.  Endocr.  8:749-765,  1948;  also  in  Tr.  Am.  Goiter  A.  137-149,  1948.)  A.F.l.P.  Acc.  No.  219764-44. 
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MIXED  PAPILLARY  AND  FOLLICULAR 
CARCINOMA 

Figure  84.  This  photomicrograph  of  mixed  papillary 
and  follicular  carcinoma  reveals  a predominantly 
papillary  pattern  but  has  a few  well  defined  follic- 
ular foci.  X 50.  A.F.I.P.  Atlas  No.  67-3-51. 

containing  follicular  elements  should  have 
the  feature  noted,  since  the  presence  of  the 
follicles  indicates  a greater  likelihood  that 
the  tumor  will  take  up  radioiodine.  The 
more  purely  papillary  the  tumor,  the  less 
aggressive,  as  a rule,  whereas  tumors  that 
are  predominantly  follicular  tend  to  show 
more  aggression  and  greater  frequency  of 
blood  vessel  invasion. 
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FOLLICULAR  CARCINOMA  (Figures 
86-100;  plates  I-D;  II-D) 

SYNONYMS  AND  RELATED  TERMS:  Alveolar 

adenocarcinoma;  adenocarcinoma;  alveolar  carcinoma; 
trabecular  carcinoma;  malignant  adenoma;  metastasizing 
goiter;  carcinoma  arising  in  adenoma;  angioinvasive 
adenoma;  Langhans'  wuchernde  struma. 

DEFINITION.  A glandular  carcinoma 
forming  follicles. 

GROSS.  Some  follicular  carcinomas  are 
indistinguishable  grossly  from  follicular 
adenomas,  since  their  invasive  nature  is  not 
extensive  enough  to  be  seen  grossly  and  is 
evident  only  on  microscopic  examination. 
With  other  follicular  carcinomas,  the  invasion 
is  evident  grossly  as  well  as  microscopically 
(fig.  86).  Local  invasion  may  be  limited  to 


FOLLICULAR  CARCINOMA 

Figure  86.  This  follicular  carciiroma  extended  through 
the  entire  specimen.  The  gross  appearance  of 
follicular  carcinoma  is  similiar  to  that  of  typical 
adenocarcinomas  of  many  other  organs.  A.F.I.P. 
Acc.  No.  219764-42. 
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the  adjacent  thyroid  or  it  may  be  so  exten- 
sive that  structures  beyond  the  thyroid  such 
as  the  trachea  are  involved.  As  a rule, 
follicular  carcinomas  are  fleshy  with  a 
fibrous,  sometimes  calcified,  center  often 
resembling  a scar.  Sometimes,  there  are 
remnants  of  a nodule  within  the  carcinoma 
which  suggest  a pre-existing  adenoma.  In 
addition  to  central  fibrosis,  follicular  car- 
cinomas undergo  the  same  range  of  retro- 
gressive changes  as  described  for  follicular 
adenomas.  With  the  larger  tumors,  hemor- 
rhage and  infarction  are  common.  Surgical 
specimens  of  the  tumors  vary  from  1 to  10 
cm.  or  more  in  diameter.  Blood  vessel  in- 
vasion may  be  obvious  grossly. 

MICROSCOPIC.  The  microscopic  pat- 
terns of  follicular  carcinoma  have  a range 
comparable  to  that  described  for  follicular 
adenomas.  Some  of  the  tumors  are  nearly 
solid  and  form  only  small  or  abortive  fol- 
licles. At  the  other  extreme,  some  of  the 
carcinomas  are  so  well  differentiated  that  the 
neoplastic  follicles  are  quite  like  those  of  the 
normal  thyroid.  The  more  the  follicles  re- 
semble those  of  the  normal  thyroid,  the  more 
likely  they  are  to  contain  colloid.  A few 
follicular  carcinomas  form  follicles  that  are 
larger  than  those  of  the  normal  thyroid  and 
resemble  adenomatous  goiter.  It  is  possible 
to  subdivide  follicular  carcinomas  into  many 
categories  based  on  the  degree  of  follicle 
formation,  just  as  may  be  done  with  follicular 
adenomas,  but  there  is  little  advantage 
gained  even  though  it  seems  that  tumors  with 
less  well  developed  follicles  tend  to  be 
slightly  more  aggressive  and  invasive.  A 
microfollicular  variant  with  small  masses  of 
rather  tightly  packed  cells  is  sometimes 
called  Langhans'  wuchernde  struma. 

Admixtures  of  other  patterns  of  thyroid 
carcinoma,  such  as  papillary  or  undifferen- 
tiated, are  common.  In  fact,  if  many  sections 


of  a follicular  carcinoma  are  examined,  what 
was  thought  to  be  pure  follicular  carcinoma 
frequently  turns  out  to  be  mixed  with  other 
growth  patterns.  Pure  follicular  carcinomas 
are  relatively  rare,  as  shown  by  Russell  and 
associates  who  found  a consistently  follicular 
pattern  in  the  gland  and  in  the  tumor  exten- 
sions and  metastases  in  only  2.5  per  cent  of 
80  thyroid  cancers.  Smedal  and  associates 
found  a comparable  low  incidence  of  pure 
follicular  carcinoma. 

The  epithelial  cells  of  follicular  carci- 
nomas for  the  most  part  show  relatively 
little  pleomorphism  and  infrequent  mitoses. 
Often  the  cells  lining  the  neoplastic  follicles 
are  nearly  identical  to  functioning  thyroid 
epithelium;  in  fact,  usually  they  can  be 
shown  to  function  by  autoradiography  in 
that  they  take  up  radioiodine  (figs.  64,  65). 
Oxyphilic  change  of  tumor  cells  is  common 
and  may  be  focal  or  diffuse.  Psammoma 
bodies  are  sometimes  present. 

While  all  follicular  carcinomas  by  defini- 
tion must  show  some  degree  of  invasiveness 
in  order  to  be  recognized  as  carcinoma,  ex- 
tent of  the  invasion  may  vary  considerably 
(figs.  87-90).  Some  follicular  carcinomas 
show  no  gross  invasion  and  are  similar  to 
benign  adenomas  except  for  microscopic 
findings  of  invasion  of  the  capsule,  blood 
vessels,  or  lymphatics.  Such  tumors  have 
been  called  malignant  adenoma,  adenoma 
with  invasion,  angioinvasive  adenoma,  or 
potentially  malignant  adenoma.  None  of 
these  terms  is  entirely  satisfactory;  there- 
fore, it  seems  more  practical  just  to  classify 
these  tumors  as  follicular  carcinomas  with  an 
early  stage  of  invasion. 

Blood  vessel  invasion  is  more  prominent 
in  follicular  than  in  papillary  carcinomas;  it 
is  usually,  but  not  invariably,  associated  with 
capsular  or  lymphatic  invasion. 
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FOLLICULAR  CARCINOMA 

Figure  87.  This  follicular  carcinoma  extended  into  the  capsule.  The  relationship  of  the  tumor  to  the  numerous  blood 
vessels  is  striking.  X 30.  (From  Meissner,  W.  A.  Abstract  from  Seminar  on  Tumors  of  the  Neck,  American 
Society  of  Clinical  Pathologists,  1955.)  A.F.I.P.  Atlas  No.  67-3-45. 


BLOOD  VESSEL  INVASION 


Figure  88.  This  follicular  carcinoma  depicts  invasion  of  a blood  vessel  in  the  capsule. 
219764-34. 


X 150.  A.F.I.P.  Acc.  No. 
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BLOOD  VESSEL  INVASION 

Figure  89.  This  shows  blood  vessel  invasion  by  a well  differentiated  follicular  carcinoma.  X 125.  (This  is  figure 
12  from  Warren,  S.,  and  Feldman,  J.  D.  The  nature  of  lateral  "aberrant"  thyroid  tumors.  Surg.  Gynec.  Obstet. 
88;  31-44,  1949.)  A.F.I.P.  Acc.  No.  219764-35. 


LYMPHATIC  INVASION 

Figure  90.  A photomicrograph  shows  invasion  of 
lymphatic  vessels  by  a follicular  carcinoma.  X 300. 
(This  is  figure  14  from  Warren,  S.,  and  Feldman,  J.  D. 
The  nature  of  lateral  "aberrant"  thyroid  tumors. 
Surg.  Gynec.  Obstet.  88:31-44,  1949.)  A.F.I.P.  Acc. 
No.  219764-39. 
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Fig.  90 
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NATURAL  HISTORY.  Follicular  carci- 
noma is  several  times  more  common  in 
females  than  in  males.  It  occurs  at  any  age 
although  the  incidence  increases  with  age. 
A history  of  goiter  for  10  or  more  years  be- 
fore surgery  is  frequent.  From  the  clinical 
course,  as  well  as  from  the  gross  and  micro- 
scopic features,  follicular  carcinomas  often 
seem  to  have  originated  from  a pre-existing 
benign  adenoma.  Such  a transition  is  very 
difficult  to  prove  in  an  individual  case  how- 
ever. While  transition  is  quite  possible,  it 
certainly  does  not  occur  as  frequently  as  was 
previously  thought.  The  fact  that  there  is  a 
similar  growth  pattern  in  benign  and  malig- 
nant tumors  is  not  in  itself  proof  of  transition 


from  one  to  the  other;  nor  is  the  fact  that  the 
tumor  has  been  present  for  a considerable 
time  conclusive  evidence  that  it  had  once 
been  benign.  Surgical  excision  of  thyroid 
nodules  should  be  primarily  for  diagnostic 
purposes  and  only  secondarily  for  the  pre- 
vention of  transition  of  a benign  tumor  to 
cancer  at  some  future  date. 

Even  though  the  growth  rate  of  follicular 
carcinomas  generally  is  slow,  these  tumors 
are  quite  capable  of  metastasizing  by  blood 
stream  and  lymphatics  and  may  invade  the 
local  tissues  extensively.  Metastases  to  bone 
and  lung  may  not  be  evident  for  a consider- 
able time  and,  even  when  evident,  may  re- 
main relatively  dormant  for  long  periods 


FOLLICULAR  CARCINOMA  WITH  METASTASES 


{Figures  91  and  92  are  from  the  same  case) 

Figure  91.  This  specimen  of  follicular  carcinoma  with  blood  vessel  invasion  was  removed  from  the  thyroid  gland  of 
an  8-year-old  girl  in  1934.  Five  years  later,  lung  metastases  were  noted  in  both  lower  lobes,  although  the  local 
tumor  of  the  thyroid  apparently  had  been  cured  by  surgery  and  irradiation.  X 250.  A.F.I.P.  Acc.  No.  219764-45. 
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(figs.  91,  92).  Thyroid  tissue,  often  normal 
appearing,  discovered  in  bone  and  other 
parts  of  the  body  distant  from  the  thyroid, 
represents  a metastasis  from  a well  differen- 
tiated follicular  carcinoma  ("benign  metas- 
tasizing goiter")  (fig.  93).  Careful  examina- 
tion of  the  thyroid  in  such  cases  usually  will 
reveal  a cancer  nodule — sometimes  very 
small.  Lymph  node  metastases  are  not  so 
prominent  as  in  papillary  carcinomas,  but 
certainly  occur. 

Silliphant  and  associates  analyzed  the 
sites  of  metastasis  in  18  cases  in  which  the 


patient  died  from  follicular  carcinoma  of  the 
thyroid  and  found  that  56  per  cent  had  lung 
metastases,  89  per  cent  had  lymph  node 
metastases,  and  17  per  cent  had  skeletal 
metastases,  liver  metastases,  or  brain  metas- 
tases. 

DIFFERENTIAL  DIAGNOSIS.  Follicular 
carcinoma  clinically  may  be  confused  with 
any  thyroid  disease  causing  enlargement  or 
nodularity.  The  decision  to  excise  nodular 
enlargements  because  cancer  is  suspected 
should  be  made  on  the  judgment  and  the 
experience  of  the  clinician  and  surgeon.  In 


FOLLICULAR  CARCINOMA  WITH  METASTASES 

(Figures  91  and  92  are  from  the  same  case) 

Figure  92.  This  carcinoma  with  metastases  to  the  lung  is  from  an  autopsy  specimen  from  the  same  case  as  illustrated 
in  figure  91.  The  patient  died  in  1951,  nearly  17  years  after  removal  of  the  primary  thyroid  cancer.  Metastases 
in  the  lower  lobes  of  the  lung  were  known  to  have  been  present  for  12  years  although  the  patient  did  not  die 
from  metastatic  tumor.  No  metastases  were  found  at  autopsy  except  those  in  the  lower  lobes.  X 35.  A.F.I.P. 
Acc.  No.  219764-47. 
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METASTATIC  FOLLICULAR  CARCINOMA  IN  BONE 

Figure  93.  The  specimen  shows  a well  differentiated  metastasis  of  follicular  carcinoma  in  bone.  X 400.  (This  is 
figure  16  from  Warren,  S.,  and  Feldman,  J.  D.  The  nature  of  lateral  "aberrant"  thyroid  tumors.  Surg.  Gynec. 
Obstet.  88:  31-44,  1949.)  A.F.I.P.  Acc.  No.  219764-48. 


general,  solitary  growing  nodules  in  young 
people  or  in  men  are  considered  more  likely 
to  be  cancer  than  similar  nodules  in  older 
people  or  in  women. 

Grossly,  the  diagnosis  of  cancer  may  be 
obvious  from  its  invasion  and  extension. 
Other  follicular  carcinomas  cannot  be  dis- 
tinguished from  adenoma  since  invasion  is 
only  evident  microscopically. 

The  chief  problem  in  microscopic  exami- 
nation is  differentiation  of  follicular  carcinoma 
from  adenoma  or  adenomatous  goiter.  The 
emphasis  usually  is  on  demonstrating  inva- 
sion in  what  otherwise  would  be  a benign 
nodule.  The  best  areas  to  examine  micro- 
scopically for  invasion  are  the  periphery  or 


capsule  of  the  mass  where  invasion  of  cap- 
sule, adjacent  gland,  or  vessels  is  most  easily 
recognized.  The  central  portion  of  a nodule 
is  often  distorted  by  fibrosis  or  other  retro- 
gressive changes  and  is  difficult  and  confus- 
ing to  interpret.  Invasion  of  capsule  or  ves- 
sels may  not  be  found  on  every  section; 
Hazard  and  Kenyon  recommend  studying 
eight  or  more  blocks  of  the  periphery  of 
atypical  adenomas  before  concluding  that 
invasion  is  absent. 

Years  ago  Graham  recognized  the  value 
of  vascular  invasion  in  the  diagnosis  of  thy- 
roid cancer.  Elastic  tissue  stains,  such  as 
those  of  Verhoeff  or  Weigert,  help  to  identify 
vessel  walls  by  accentuating  the  internal 
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elastic  lamellae  and  aid  considerably  in  dis- 
covering blood  vessel  invasion  (pi.  I-D). 
Tumor  cells  artif actually  introduced  into  ves- 
sels during  pathologic  examination  or  pro- 
cessing should  not  be  interpreted  as  true 
vascular  invasion.  To  be  valid,  the  tumor 
cells  should  be  either  attached  to  the  intima 
or  associated  with  a thrombus.  Also,  as 
Park  and  Lees  stress,  blood  vessel  invasion 
is  of  diagnostic  value  only  if  the  "epithelium" 
is  uneguivocally  epithelium  and  the  "blood 
vessel"  is  unequivocally  a blood  vessel. 

Occasionally  in  glands  with  hyperplasia, 
thyroiditis,  or  adenomatous  goiter,  there  are 
clusters  of  follicular  cells  with  large,  bizarre, 
pleomorphic,  often  folded  nuclei  (figs.  94, 
95).  The  cells  may  or  may  not  have  in- 


CELLULAR ATYPIA  IN  GRAVES'  DISEASE 

(Figures  94  and  95  are  from  the  same  case) 

Figure  94.  A focus  of  atypical  cells  was  found  in  the 
thyroid  gland  from  a patient  with  Graves'  disease. 
X 100.  A.F.I.P.  Atlas  No.  67-3-46. 


creased  cytoplasm.  They  resemble  oxy- 
philic cells,  but  the  cytoplasm  is  neither 
granular  nor  acidophilic.  Such  cells,  pre- 
sumably degenerative,  often  cause  one  to 
suspect  cancer.  They  do  not  show  mitoses. 
It  is  unlikely  that  such  cells  are  caused  by 
thiburacil;  in  our  opinion,  thiouracil  does  not 
produce  diagnostic  cellular  changes.  Bizarre 
cellular  and  nuclear  changes  may,  however, 
result  from  chronic  radiation  damage  (fig. 
62). 


CELLULAR  ATYPIA  IN  GRAVES'  DISEASE 

(Figures  94  and  95  are  from  the  same  case) 

Figure  95.  A higher  magnification  is  shown  of  atypical 
cells  from  the  same  gland  as  shown  in  figure  94. 
The  large  pale  cells  contain  hyperchromatic  large 
nuclei.  Similar  atypical  cells  with  bizarre  nuclei 
also  may  be  found  in  adenomatous  goiter  and  may 
be  confused  with  carcinoma.  Presumably,  the 
atypicality  of  the  cells  is  caused  by  retrogressive 
changes.  These  cells  do  not  show  mitoses.  X 350. 
A.F.I.P.  Atlas  No.  67-3-47. 
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The  possibility  that  normal  or  hyper- 
plastic thyroid  tissue  extends  into  adjacent 
muscle  and  fat  (fig.  16)  has  been  discussed 
on  page  26. 

Finally,  it  should  be  mentioned  that 
occasionally  a follicular  carcinoma  may  be 
so  well  differentiated  that  its  follicles  appear 
similar  to  those  of  the  normal  thyroid  (fig. 
96). 

PROGNOSIS.  The  prognosis  of  follic- 
ular carcinoma  depends  largely  on  the  ex- 
tent of  invasion  at  the  time  of  the  surgical 
excision.  Follicular  carcinomas  that  show 
minimal  invasion  and  appear  grossly  similar 
to  adenomas  have  a very  high  cure  rate 


merely  with  local  excision;  nevertheless,  they 
still  may  have  disseminated,  although  rela- 
tively few  will  have  metastasized  at  the  time 
of  surgery.  The  latter  possibility  demands 
that  the  prognosis  for  individual  cases  must 
be  guarded,  even  though  the  prognosis  for 
these  tumors  with  minimal  invasion  as  a 
group  is  very  good.  Warren  followed  34 
cases  of  follicular  carcinoma  in  which  blood 
vessel  invasion  was  the  sole  sign  of  malig- 
nant change  and  found  only  2 patients  who 
developed  metastases  and  died. 

With  more  extensive  invasion,  the  prog- 
nosis becomes  progressively  poorer.  Five- 
year  survival  reports  for  follicular  carcinomas 


METASTATIC  WELL  DIFFERENTIATED  FOLLICULAR  CARCINOMA 

Figure  96.  Metastatic  focus  of  a well  differentiated  follicular  carcinoma  is  shown  in  the  periphery  of  a cervical  lymph 
node.  Occasionally  follicular  carcinomas  and  their  metastases  may  form  follicles  similar  to  those  of  the  normal 
gland.  The  diagnosis  of  cancer  from  examination  of  the  lymph  node  alone  would  be  difficult  (see  figure  18). 
This  24-year-old  man  had  an  unusually  well  differentiated  follicular  carcinoma  of  the  thyroid  which  nevertheless 
had  metastasized  to  10  cervical  lymph  nodes.  X 125.  (From  Meissner,  W.  A.  Abstract  from  Seminar  on  Tumors 
of  the  Neck,  American  Society  of  Clinical  Pathologists,  1955.)  A.F.I.P.  Atlas  No.  67-3-48. 
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with  more  extensive  invasion  are  less  than 
50  per  cent. 

The  accumulated  statistics  of  the  Ameri- 
can Cancer  Society,  representing  reports  of 
prognosis  of  many  different  authors,  show 
the  5-year  survival  of  all  follicular  carcinomas 
to  be  64.7  per  cent.  Death  may  be  due  to 
local  disease  or  to  complications  from  distant 
metastases. 

TREATMENT.  Surgical  excision  of  fol- 
licular carcinoma  with  an  adequate  margin 
of  uninvolved  tissue  usually  requires  a 
lobectomy.  Many,  including  Russell  and 
others,  have  emphasized  the  frequency  of 
intraglandular  metastases  in  the  opposite 
lobe  and,  for  this  reason,  recommend  total 
thyroidectomy.  So-called  radical  neck  dis- 
section on  the  side  of  the  tumor  is  performed 
by  many  surgeons,  particularly  if  lymph 
node  metastases  are  suspected;  the  value  of 
such  lymph  node  dissection  is  still  being 
debated. 

Of  all  thyroid  cancers,  follicular  carci- 
noma is  the  one  most  likely  to  take  up  suffi- 
cient radioiodine  to  be  of  therapeutic  value. 
Radioiodine  may  be  particularly  useful  in  the 
treatment  of  metastases.  Since  normal  thy- 
roid tissue  almost  always  takes  up  iodine 
more  avidly  than  tumor  tissue,  it  is  necessary 
to  ablate  the  normal  thyroid,  surgically  or  by 
radioiodine,  before  the  tumor  can  be  effec- 
tively treated.  Once  the  normal  gland  is 
ablated,  tumor  may  be  stimulated  by  TSH  to 
take  up  additional  radioiodine.  Roentgen 
ray  therapy  to  recurrent  carcinoma  in  the 
neck  or  to  metastases  at  more  distant  foci 
often  proves  surprisingly  effective  according 
to  Smedal  and  associates.  As  with  all  thy- 
roid cancers,  suppressive  doses  of  thyroid 
hormone  are  usually  administered  on  a per- 
manent basis  once  the  diagnosis  is  made. 
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An  occasional  carcinoma  of  the  thyroid 
is  composed  predominantly,  or  even  entirely, 
of  cells  with  a very  clear  cytoplasm.  The 
resemblance  of  such  cells  to  those  of  a renal 
carcinoma  may  be  striking,  and  the  possibil- 
ity that  this  clear  cell  carcinoma  (figs.  97,  98) 
might  be  a metastasis  from  a renal  cell  car- 
cinoma must  be  considered.  The  cytoplasm 
of  these  clear  cells  of  the  thyroid  does  not 
stain  with  the  PAS  reaction  or  with  oil-red  O, 
as  cells  of  renal  cell  carcinomas  usually  do. 
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Too  few  such  cases  have  been  reported 
to  know  their  exact  biologic  behavior.  It 
seems  probable,  however,  that  they  are 
merely  variants  of  follicular  carcinoma,  par- 
ticularly since  colloid  is  formed  in  some  of 
the  tumors.  Whether  the  clear  cells  repre- 
sent a metaplasia  or  whether  they  arise  from 
a pluripotential  cell  with  capacity  to  form 
either  thyroid  or  parathyroid  elements  is  a 
matter  of  speculation;  the  cells  resemble  the 
clear  cells  of  the  parathyroid  gland,  but  hy- 
perparathyroidism has  not  been  demon- 
strated in  any  of  the  reported  cases  of  clear 
cell  carcinoma  of  the  thyroid. 

Kniseley  and  Andrews  suggest  that  the 
clear  cell  change  might  be  associated  with 


CLEAR  CELL  CARCINOMA 

(Figures  97  and  98  are  from  the  same  case) 

Figure  97.  This  is  a follicular  carcinoma  of  the  thyroid 
composed  of  clear  cells.  The  patient  is  alive  and 
well  10  years  after  the  removal  of  the  thyroid 
tumor.  X 125.  A.F.I.P.  Atlas  No.  67-3-49. 


increased  ability  of  the  tumor  to  concentrate 
iodine.  They  made  this  suggestion  after 
observing  two  instances  in  which  follicular 
and  papillary  carcinomas  changed  to  a clear 
cell  type  after  thyroidectomy  and  before  re- 
placement thyroid  therapy.  In  one  instance, 
the  clear  cell  change  was  then  reversed  after 
treating  the  patient  with  thyroid  hormone. 


CLEAR  CELL  CARCINOMA 

(Figures  97  and  98  are  from  the  same  case) 

Figure  98.  Higher  magnification  is  shown  of  the  same 
tumor  seen  in  figure  97.  The  clear  cells  did  not 
stain  with  either  PAS  or  oil-red  O.  X 400. 
A.F.I.P.  Atlas  No.  67-3-50. 
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Some  follicular  carcinomas  are  com- 
posed partly,  or  even  completely,  of  cells  of 
the  oxyphilic  type.  Such  tumors  have  a 
striking  and  characteristic  microscopic  ap- 
pearance and  often  have  been  grouped 
separately  from  follicular  carcinomas.  Some 
observers  have  suggested  that  they  are  more 
malignant;  others,  that  they  are  less  malig- 
nant than  other  follicular  cancers.  The 
tendency  to  group  oxyphil  carcinomas  (onco- 
cytic carcinoma* ; eosinophilic  cell  carcinoma; 
Hurthle  cell  carcinoma)  (figs.  99,  100;  pi. 
II-D)  separately  from  other  thyroid  tumors 
has  been  stimulated  by  the  confusion  regard- 
ing the  origin  of  the  oxyphilic  cell.  It  is 
unnecessary  to  designate  these  tumors  as  a 
separate  entity  since  their  biologic  behavior 


is  not  dependent  upon  the  presence  of 
oxyphilic  change  of  the  follicular  cells,  but 
upon  the  pattern  and  architecture  of  the 
tumor  as  a •whole.  Oxyphil  follicular 
tumors  behave  as  other  follicular  carcinomas 
(Horn).  Oxyphilic  cells  are  seen  not  only  in 
follicular  carcinomas,  but  also  may  be  pres- 
ent in  papillary  or  undifferentiated  tumors. 
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OXYPHILIC  FOLLICULAR  CARCINOMA 


Figure  99.  Most  of  the  cells  are  oxyphilic  in  this  follicular  carcinoma.  Oxyphilic  cells  may  also  be  found  in  papillary 
or  undifferentiated  carcinomas.  X 48.  A.F.I.P.  Acc.  No.  219764-71. 
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OXYPHILIC  FOLLICULAR  CARCINOMA 

Figure  100.  Pulmonary  metastasis  of  a follicular  carcinoma  with  oxyphilic  cells  is  shown  with  their  typical  swollen, 
pale  cytoplasm.  X 395.  Insert  X 1000  shows  cell  detail.  (From  the  Armed  Forces  Institute  of  Pathology.) 
A.F.I.P.  Acc.  No.  208904. 


MEDULLARY  CARCINOMAf  (Figures 
101-107;  plate  IV-C,  D,  E) 

SYNONYMS  AND  RELATED  TERMS:  Solid  car- 
cinoma;  "atypical"  carcinoma;  compact  small  cell  car- 
cinoma. 

DEFINITION.  A carcinoma  of  moderate 
degree  of  malignancy,  the  cells  of  which 
grow  in  solid  clusters  surrounded  by  dense 
stroma.  The  stroma  characteristically  con- 
tains amyloid. 

GROSS.  The  typical  tumor  presents  as 
a single,  hard,  gray-white  mass,  usually  well 
demarcated  and  sometimes  even  encapsu- 

t There  is  no  analogous  term  for  this  tumor  of  the 
thyroid  in  the  international  tumor  nomenclature. 


lated  (pi.  IV-C).  It  is  solid  and  does  not 
show  the  central  scar  which  is  so  frequently 
found  in  the  papillary  carcinomas.  The  size 
averages  2 to  3 cm.  in  diameter,  but  may  vary 
from  a few  millimeters  to  as  much  as  10  cm. 
Massive  blood  vessel  invasion  by  the  tumor 
is  often  grossly  evident. 

MICROSCOPIC.  Tumor  cells  are  clus- 
tered into  solid,  irregular  groups  separated 
by  a hyaline,  amyloid-containing  stroma 
(figs.  101-103).  The  solid  islands  of  tumor 
cells  are  of  variable  size  and  sometimes  con- 
sist only  of  cords  or  very  small  clusters. 
Cells  of  the  tumor  are  round  or  polyhedral 
and  have  an  eosinophilic  granular  cytoplasm 
(figs.  105—107).  The  nuclei  are  somewhat 
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MEDULLARY  CARCINOMA 


Figure  101.  This  medullary  carcinoma  shows  solid 
masses  and  cords  of  cells  lying  in  a dense  hyaline 
stroma.  Amyloid  stains  of  the  stroma  were  positive. 
X 50.  A.F.l.P.  Atlas  No.  67-3-53. 


Figure  102.  The  tumor  cells  of  this  medullary  carcinoma 
are  in  compact  clusters.  The  stroma  stained  posi- 
tively for  amyloid.  X 50.  A.F.l.P.  Atlas  No. 
67-3-54. 


(Figures  103  and  107  and  Plate  IV-D,  E are  from  the  same  case) 

Figure  103.  In  this  medullary  carcinoma,  the  tumor  cells  seem  to  surround  various  sized  masses  of  hyaline  material 
which  stained  positively  for  amyloid.  X 50.  A.F.l.P.  Atlas  No.  67-3-55. 
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hyperchromatic;  binucleate  cells  are  rela- 
tively frequent,  but  mitoses,  while  often 
present,  are  sparse.  Many  variants  of  cells 
and  cellular  arrangement  are  possible:  for 
example,  the  cells  may  be  spindle  shaped; 
they  may  resemble  those  of  a carcinoid 
tumor;  they  may  grow  in  a follicular  pattern, 
but  without  formation  of  colloid  (fig.  104); 
they  may  grow  in  a perivascular  fashion; 
they  may  be  trabecular  or  even  palisaded  in 
arrangement.  Several  different  variants  of 
cells  and  patterns  may  be  found  within  the 
same  tumor.  Some  of  the  tumors  suggest  a 
papillary  pattern,  but  there  is  no  transition 
to  either  papillary  or  follicular  carcinoma. 

The  hyaline  stroma  stains  focally  for 
amyloid  (fig.  107),  but  the  amount  of  amyloid 


MEDULLARY  CARCINOMA 

Figure  104.  This  medullary  carcinoma  shows  an  occa- 
sional poorly  formed  gland  space  but  no  follicles. 
X 100.  A.F.I.P.  Atlas  No.  67-3-56. 


MEDULLARY  CARCINOMA 

Figure  105.  A higher  magnification  of  a medullary 
carcinoma  shows  a fairly  solid  mass  of  epithelial 
cells.  X 400.  A.F.I.P.  Atlas  No.  67-3-57. 

varies  from  one  tumor  to  another  and  in 
different  parts  of  the  same  tumor.  Usually 
all  the  common  amyloid  stains  are  positive: 
thioflavin  T fluorescence,  Congo  red,  and 
crystal  violet  (pi.  IV-D,  E).  Occasionally 
there  is  a foreign  body  giant  cell  reacting  to 
the  amyloid.  Detailed  studies  by  Albores- 
Saavedra  and  associates  of  the  amyloid  by 
histochemical  means,  by  tissue  culture,  and 
by  electron  microscopy  suggest  that  the 
amyloid  is  formed  by  the  epithelial  cells  of 
the  tumor  and,  indeed,  amyloid  may  be  seen 
occasionally  in  the  tumor  cells  (Vassar  and 
Culling).  The  ultrastructure  of  the  amyloid 
is  similar  to  that  observed  in  primary,  sec- 
ondary, and  experimental  amyloidosis.  The 
amyloid  is  composed  of  glycoproteins  and 
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MEDULLARY  CARCINOMA 

Figure  106.  Another  pattern  of  epithelial  cells  is  seen 
in  this  medullary  carcinoma.  Mitoses  are  infre- 
quent. X 400.  A.F.l.P.  Atlas  No.  67-3-58. 

acid  mucopolysaccharides.  Amyloid  may  be 
found  in  metastases  from  medullary  carci- 
noma and  occasionally  in  renal  glomeruli  in 
patients  with  medullary  carcinoma  (Williams 
et  al.).  There  is,  however,  no  generalized 
amyloidosis. 

Deposits  of  calcium  in  the  stroma  are 
frequent  and  may  somewhat  resemble  the 
appearance  of  psammoma  bodies;  the  char- 
acteristic laminated  psammoma  body  as  seen 
typically  in  papillary  carcinoma  may  also  be 
present.  In  addition,  the  stroma  usually  con- 
tains a few  plasma  cells  and  lymphocytes. 
Vascular  invasion  by  the  epithelial  tumor 
cells  is  common.  The  thyroid  tissue,  rmin- 
volved  by  tumor,  shows  no  consistent  note- 
worthy changes. 


NATURAL  HISTORY.  Medullary  car- 
cinoma makes  up  between  5 and  10  per  cent 
of  all  thyroid  carcinomas.  In  the  large  series 
of  Woolner  and  associates,  the  incidence 
was  6.5  per  cent  of  all  thyroid  cancers. 
Although  most  of  the  cases  occur  in  patients 
over  40  years  of  age,  the  tumor  has  been 
seen  in  children  and  in  elderly  people.  It 
is  somewhat  more  common  in  men  than  in 
women.  The  tumor  may  arise  in  either  lobe 
and  is  occasionally  multifocal,  presumably 
due  to  intraglandular  metastasis,  but  the  pos- 
sibility of  multiple  foci  of  origin  cannot  be 
excluded.  Since  the  tumors  are  slow  growing. 


MEDULLARY  CARCINOMA 

(Figures  103  and  107  and  Plate  IV-D,  E are  from 
the  same  case) 

Figure  107.  This  medullary  carcinoma  depicts  still 
another  growth  pattern  with  the  tumor  cells  in- 
timately related  and  seeming  to  form  hyaline  masses. 
The  stroma  stained  positively  for  amyloid.  X 400. 
A.F.l.P.  Atlas  No.  67-3-59. 
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the  clinical  course  is  a chronic  one,  but 
metastasis  to  lymph  nodes  (pi.  IV-C)  and  by 
blood  stream  dissemination  is  very  frequent. 

In  1951,  Horn  described  a carcinoma 
characterized  by  solid  groups  of  regular 
cells;  in  1955,  Hazard  and  associates  named 
the  tumor  medullary  carcinoma  and  clearly 
defined  it  as  a clinicopathologic  entity  in 
1959.  Since  then  there  has  been  consider- 
able speculation  about  its  cell  of  origin  and 
great  interest  in  its  associations.  Obviously 
the  tumor  is  more  than  just  a variant  of  thy- 
roid carcinoma  to  be  distinguished  from  un- 
differentiated carcinoma  because  of  its  better 
prognosis.  Evidence  is  accumulating  rapidly 
that  the  tumor  is  familial,  often  associated 
with  pheochromocytoma  and  with  cutaneous 
or  mucous  membrane  neuromas,  and  that  it 
may  secrete  a substance  giving  rise  to  a 
carcinoid-like  syndrome  with  excessive  flush- 
ing and  diarrhea.  The  syndrome  seems 
closely  related  to  von  Recklinghausen's 
disease. 

Of  the  thyroid  carcinomas  that  have 
been  associated  with  pheochromocytoma,  at 
least  two-thirds  have  been  of  the  medullary 
type.  Furthermore,  in  such  associations,  the 
pheochromocytomas  are  usually  bilateral 
(70  per  cent).  Ljungberg  and  associates  re- 
cently investigated  150  members  of  a family 
and  found  7 cases  of  medullary  carcinoma; 
8 persons  had  symptoms  of,  or  proved  pheo- 
chromocytoma and  multiple  cutaneous 
tumors  of  the  neurofibromatosis  type.  Ljung- 
berg believes  that  the  syndrome  is  a distinct 
genetic  entity  with  an  autosomal  dominant 
mode  of  inheritance,  and  since  some  of  the 
medullary  carcinomas  do  stain  like  chro- 
maffin tissue,  his  suggested  term  "familial 
chromaffinomatosis"  is  an  intriguing  one. 

Another  area  of  interest  that  is  poorly 
understood  is  the  association  of  parathyroid 
adenoma  with  medullary  carcinoma.  While 


several  studies  have  shown  that  parathyroid 
adenoma  is  associated  with  any  type  of  thy- 
roid carcinoma  more  commonly  than  by 
chance,  the  association  is  even  greater  with 
medullary  carcinoma.  The  explanation  for 
such  an  association  is  difficult,  on  either  a 
genetic  or  a cellular  basis.  With  the  recent 
discovery  of  the  parathyroid  hormone-like 
substance  of  the  thyroid,  thyrocalcitonin,  it 
has  been  suggested  that  perhaps  the  same 
thyroid  cell  (parafollicular  cell  in  animals) 
that  produces  thyrocalcitonin  also  gives  rise 
to  the  medullary  tumor  of  the  thyroid.  High 
levels  of  thyrocalcitonin-like  activity  were 
found  in  a medullary  carcinoma  by  Meyer 
and  Abdel-Bari.  Williams  (2d  ref.,  1966) 
states  that  there  is  a great  resemblance  be- 
tween tumors  of  the  parafollicular  cells  of 
rats  and  dogs  and  medullary  carcinomas  of 
the  thyroid  in  man.  Electron  microscopic 
studies  of  medullary  carcinoma  cells  by 
Braunstein  and  associates  and  by  Meyer  also 
demonstrate  a striking  similarity  to  the  para- 
follicular cells.  The  presence  of  parafollic- 
ular cells  in  the  normal  thyroid  of  man  has 
not  been  demonstrated  conclusively  as  yet. 

DIFFERENTIAL  DIAGNOSIS.  Medullary 
carcinoma  may  be  confused  with  benign 
tumors,  thyroiditis,  adenomatous  goiter,  and 
other  types  of  thyroid  carcinoma.  Because 
of  its  variable  growth  pattern,  it  may  strongly 
suggest  metastatic  carcinoma.  The  presence 
of  amyloid  in  the  stroma  is  the  most  distinc- 
tive feature  of  medullary  carcinoma,  par- 
ticularly since  the  cellular  and  architectural 
pattern  may  be  so  variable.  Studies  of  the 
stroma  of  other  types  of  thyroid  carcinoma 
rarely  have  demonstrated  amyloid  in  the 
stroma.  While  at  present  most  observers 
diagnose  the  tumor  only  if  the  stroma  con- 
tains amyloid,  it  is  likely  that,  as  the  tumor 
becomes  better  defined,  variants  without 
amyloid  stroma  may  become  recognized. 
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PROGNOSIS.  Although  the  tumor  is 
slowly  growing  and  has  a chronic  course,  it 
nevertheless  has  great  ability  to  metastasize 
by  both  lymphatics  and  blood  vessels.  As 
a result,  lymph  node  metastases  are  common 
and  disseminated  metastases  relatively  fre- 
quent. The  over-all  prognosis  lies  some- 
where between  that  of  the  papillary-follicular 
carcinoma  group  and  that  of  the  undifferen- 
tiated carcinomas.  At  the  time  of  the 
definitive  diagnosis,  one-half  or  more  of  the 
cases  already  show  metastases  in  cervical 
lymph  nodes.  Of  33  cases  reported  by 
Freeman  and  Lindsay,  13  patients  died  of 
medullary  carcinoma,  10  with  distant  metas- 
tases. In  20  postmortem  cases  described  by 
Williams  and  associates,  the  distribution  of 
metastases  was  as  follows:  local  and  medias- 
tinal lymph  nodes,  13;  limgs,  9;  liver,  5; 
adrenals,  4;  bones,  4;  pleura,  2;  heart,  1; 
ovary,  1;  pancreas,  1;  and  no  disseminated 
tumor,  4.  Death  may  be  caused  by  local 
disease  such  as  extension  into  the  trachea  as 
well  as  by  disseminated  metastases. 

TREATMENT.  Inasmuch  as  the  tumor 
has  been  shown  to  be  multifocal,  the  proper 
initial  treatment  is  thyroidectomy  (Rouse 
and  Whelan).  Resection  of  regional  lymph 
nodes,  if  feasible,  should  be  performed  if 
there  is  any  suspicion  that  they  are  involved 
with  the  tumor.  The  tumors  do  not  take  up 
radioiodine;  therefore,  this  method  of  therapy 
is  of  no  value.  High  voltage  irradiation  is 
still  being  evaluated. 
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Just  as  differentiated  follicular  and  papil- 
lary tumors  are  often  mixed,  so,  too,  the  un- 
differentiated carcinomas  may  show  mixed 
patterns  (figs.  117-120;  pi.  III-B).  The  mix- 
tures may  include  not  only  the  various  types 
of  undifferentiated  cancer  but  also  follicular 
and  papillary  foci.  It  is  possible  that  some 
mixed  carcinomas  are  mixtures  from  the 
beginning;  it  is  also  possible,  as  has  been 
suggested  by  many  observers,  that  foci 
within  chronic  low  grade  cancer  may  become 
more  malignant. 

SMALL  CELL  CARCINOMA*  (Figures  109-113) 

A highly  malignant  carcinoma  com- 
posed of  small  cells,  growing  either  diffusely 
or  compactly,  with  little  or  no  differentiation 
is  termed  small  cell  carcinoma. 

GROSS.  These  tumors  are  typical  can- 
cers, being  firm  and  ill-defined  (fig.  108).  At 
the  time  of  diagnosis,  there  frequently  is  ex- 

* Preferred  International  Nomenclature 


UNDIFFERENTIATED  CARCINOMA 

(Figures  108-121;  plates  I-C,  III— B) 


SYNONYMS  AND  RELATED  TERMS:  Anaplastic 
carcinoma;  carcinoma  simplex. 


The  undifferentiated  carcinomas  of  the 
thyroid  are  those  that  form  neither  papillary 
nor  follicular  structures  and  do  not  have 
amyloid  stroma.  The  term  undifferentiated 
is  not  necessarily  synonymous  with  a high 
degree  of  malignancy  in  other  locations,  but 
in  thyroid  cancers  it  usually  is.  About  15 
per  cent  of  thyroid  carcinomas  are  undiffer- 
entiated. Many  classifications  of  thyroid 
tumors  place  all  undifferentiated  carcinomas 
in  a single  group,  but  it  is  possible  and  de- 
sirable to  separate  such  tumors  into  several 
subgroups  because  of  differences  in  differ- 
ential diagnosis  and  in  prognosis.  One 
group  of  undifferentiated  carcinomas  con- 
sists principally  of  small  cells;  a second 
group  consists  of  cells  which  are  large, 
bizarre,  and  often  of  giant  size. 
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UNDIFFERENTIATED  CARCINOMA 


Figure  108.  The  extensive  involvement  of  the  gland  by  this  undifferentiated  carcinoma  is  typical.  The  type  of  un- 
differentiated carcinoma  cannot  be  determined  without  histologic  examination.  A.F.I.P.  Acc.  No.  219764-57. 
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tension  not  only  into  adjacent  thyroid  tissue 
but  also  into  structures  adjacent  to  the  thy- 
roid. Extension  across  the  isthmus  into  the 
opposite  lobe  is  common.  Retrogressive 
changes  such  as  hemorrhage  and  cyst  forma- 
tion, which  are  so  common  in  less  malignant 
and  benign  tumors,  are  not  prominent  in 
small  cell  carcinomas. 

MICROSCOPIC.  Small  cell  carcinomas 
are  histologically  of  two  types,  although 
there  may  be  transitions  between  them.  In 
either  type  there  may  be  occasional  follicle 
formation. 

The  compact  type  most  resembles  other 
neoplasms  of  the  thyroid.  It  has  a uniform 
appearance  and  is  composed  of  small, 
closely  packed  cells  growing  in  strands  or, 
more  commonly,  in  clusters  (fig.  109). 
Mitoses  are  frequent,  but  cellular  and  nuclear 
pleomorphism  is  not  prominent.  The  tumors 
often  lie  in  a stroma  that  is  fibrous  and 
hyaline,  frequently  resembling  the  stroma 


of  the  medullary  carcinomas,  but  without 
amyloid  (fig.  110).  Possibly  some  of  these 
tumors  do  represent  medullary  carcinomas, 
but  the  amyloid  is  either  absent  or  not  read- 
ily identified. 

The  diffuse  type  of  small  cell  carcinoma 
resembles,  and  is  often  mistaken  for,  a tumor 
of  the  lymphoma  group,  particularly  lym- 
phosarcoma (Meissner  and  Phillips).  In  the 
majority  of  these  tumors,  the  cells  grow  in  a 
diffuse,  lymphoma-like  arrangement  and 
only  occasionally  show  the  cohesiveness  of 
epithelial  neoplasms  or  a follicular  grouping 
(figs.  111-113,  119).  It  is  often  necessary  to 
search  many  fields,  or  even  many  sections, 
before  such  epithelial  foci  are  identified. 
The  recognizable  epithelial  components  con- 
sist of  abortive  follicles  and  solid  clumps  of 
tumor  cells.  In  some  of  the  tumors  the  cells 
are  uniformly  round  with  scanty  cytoplasm 
and  resemble  in  size  the  lymphoblast  rather 


UNDIFFERENTIATED  CARCINOMA,  SMALL  CELL  TYPE 

Figure  109.  An  undifferentiated  carcinoma  illustrates  the  small  cell,  compact  type.  X 250.  (This  is  figure  5 from 
Meissner,  W.  A.,  and  Lahey,  F.  H.  Cancer  of  the  thyroid  in  a thyroid  clinic.  J.  Clin.  Endocr.  8:749-765,  1948;  also 
in  Tr.  Am.  Goiter  A.  137-149,  1948.)  A.F.I.P.  Acc.  No.  219764-65. 
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UNDIFFERENTIATED  CARCINOMA, 
SMALL  CELL  TYPE 

Figure  110.  Note  the  resemblance  of  this  small  cell, 
compact  type  of  undifferentiated  carcinoma  to 
medullary  carcinoma.  Although  the  amyloid  stains 
of  the  stroma  were  negative,  it  is  possible  neverthe- 
less that  this  tumor  represents  a variant  of  medul- 
lary carcinoma.  X 200.  A.F.I.P.  Atlas  No.  67-3-60. 

than  the  mature  lymphocyte.  Another 
variant  consists  of  cells  which  are  ovoid  with 
small,  darkly  stained  and  eccentrically 
placed  nuclei;  such  cells  superficially  re- 
semble plasma  cells.  In  most  small  cell, 
diffuse  carcinomas  there  are  frequent  and 
often  atypical  mitoses.  The  stroma  is  scanty 
and  may  be  hyalinized.  Blood  vessel  in- 
vasion is  very  common. 

NATURAL  HISTORY.  Although  there 
may  be  a history  of  a mass  in  the  thyroid  for 
some  years  before  the  diagnosis  of  small  cell 
carcinoma  is  made,  it  can  seldom  be  proved 
pathologically  that  the  tumor  has  arisen  from 
a pre-existing  adenoma.  The  tumor  is  char- 
acterized by  rapid  growth,  extensive  invasion 
into  the  neck  structures  (fig.  Ill),  and  metas- 


tases  by  both  lymphatics  and  blood  stream. 
As  with  most  thyroid  carcinomas,  it  is  some- 
what more  common  in  women  than  in  men. 
It  is  a tumor  predominantly  of  older  age 
groups. 

DIFFERENTIAL  DIAGNOSIS.  A diag- 
nosis of  highly  malignant  tumor  usually  can 
be  made  clinically  or  from  the  gross  appear- 
ance. Exact  classification  can  be  made  only 
by  microscopic  examination.  The  compact 
type  may  be  confused  with  medullary  car- 
cinoma because  of  the  microscopic  pattern 
and  the  hyaline  stroma.  It  may  also  be  con- 
fused with  metastatic  carcinoma,  particularly 
metastatic  carcinoma  from  the  breast.  Small 
cell,  diffuse  carcinomas  are  often  confused 
with  lymphomas  (see  discussion  of  lym- 
phoma on  page  121). 

PROGNOSIS.  The  prognosis  of  small 
cell  carcinoma  is  very  poor;  the  5-year  sur- 
vival rate  is  between  20  and  25  per  cent. 
The  diffuse  type  has  a poorer  prognosis  than 
the  compact  type.  The  tumor  tends  to  in- 
vade the  structures  of  the  neck  extensively, 
and  death  is  often  caused  by  disease  in  the 
neck  rather  than  by  metastases.  Even  if  the 
tumor  in  the  neck  is  controlled,  distant 
metastases  are  so  frequent  that  the  prognosis 
is  still  poor. 

TREATMENT.  Surgical  excision  is  the 
preferred  treatment,  if  feasible,  but  un- 
fortunately extension  of  the  disease  outside 
the  thyroid  or  metastases  at  the  time  of  diag- 
nosis usually  prevent  curative  surgery.  If 
the  tumor  is  diagnosed  and  treated  while  it  is 
still  contained  within  the  thyroid,  however, 
a cure  may  be  effected  by  surgical  excision. 
Radioiodine  is  of  no  value.  High  voltage 
irradiation  is  chiefly  of  value  in  palliation, 
but  occasionally  local  disease  is  Eradicated. 
Woolner  and  associates  state  that  treatment 
of  small  tumors  should  include  roentgen  ray 
therapy  in  all  cases  because  of  possible  con- 
fusion with  lymphoma. 
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SMALL  CELL  CARCINOMA,  DIFFUSE  TYPE 

(Figures  112  and  113  are  from  the  same  case) 


Figure  111.  This  small  cell  carcinoma  of  diffuse  type  is  seen  growing  in  striated  muscle.  Extensive  invasion  of  neck 
structures  is  frequent  in  this  type  carcinoma.  X 200.  A.F.l.P.  Atlas  No.  67-3-61. 
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Figure  112.  This  photomicrograph  of  the  diffuse  type 
of  small  cell  carcinoma  also  represents  an  extra- 
thyroidal  extension.  An  epithelial  structure  is  seen 
in  the  upper  center.  X 125.  A.F.l.P.  Atlas  No. 
67-3-62. 
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Figure  113.  A higher  magnification  is  shown  of  the 
same  case  as  figure  112.  The  gland  formation  by 
the  tumor  cells  is  obvious.  Note  the  resemblance 
of  some  of  the  tumor  cells  to  plasma  cells.  X 500. 
A.F.l.P.  Atlas  No.  67-3-63. 
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GIANT  CELL  CARCINOMA* 

SYNONYMS  AND  RELATED  TERMS:  Carcinosarcoma; 
spindle  cell  carcinoma;  anaplastic  carcinoma;  poly- 
morphous cell  tumor. 

A highly  malignant,  undifferentiated 
carcinoma  composed  of  cells  larger  than  the 
usual  follicular  cells,  with  many  giant  and/ 

'Preferred  International  Nomenclature 


or  spindle  forms  is  termed  giant  cell  car- 
cinoma (figs.  57,  114-116). 

GROSS.  The  gross  appearance  is  that  of 
a typical  cancer.  The  tumor  is  firm,  white, 
and  ill-defined.  At  the  time  of  diagnosis,  it 
is  usually  extensive  throughout  the  gland 
and  growing  into  the  adjacent  soft  tissues. 
Remnants  of  structures  suggesting  either  a 
pre-existing  adenoma  or  less  malignant  car- 
cinoma frequently  are  visible  (fig.  57). 

MICROSCOPIC.  The  tumor  cells  are 
large,  often  giant  size,  and  pleomorphism  of 
the  cells  is  common  (fig.  114).  Some  of  the 
cells  are  spindly  (fig.  115),  resembling  those 
of  a fibrosarcoma;  still  others  may  resemble 
the  strap  cells  of  a rhabdomyosarcoma  (fig. 
116).  Mixtures  of  bizarre  forms  are  com- 
mon. Mitoses  are  frequent  and  often  atypi- 
cal. Multinucleated  cells  are  numerous. 


UNDIFFERENTIATED  CARCINOMA,  GIANT  CELL  TYPE 

Figure  114.  In  this  undifferentiated  carcinoma,  giant  cell  type,  there  is  marked  pleomorphism  of  cells  with  many  bizarre 
nuclei  and  multinucleated  cells.  X 400.  (This  is  figure  11  from  Clute,  H.  M.,  and  Warren,  S.  Cancer  of  the 
thyroid  gland.  Amer.  J.  Cancer  15:2563-2582,  1931.)  A.F.I.P.  Acc.  No.  219764-68. 
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UNDIFFERENTIATED  CARCINOMA, 
GIANT  CELL  TYPE 

(Figures  115  and  116  are  from  the  same  case) 
Figure  115.  This  undifferentiated  carcinoma,  giant  cell 
type,  has  numerous  spindle  cells.  A mixture  of 
spindle  cells  and  giant  cells  often  gives  these  car- 
cinomas a sarcomatous  appearance.  X 100. 
A.F.I.P.  Atlas  No.  67-3-64. 


UNDIFFERENTIATED  CARCINOMA, 
GIANT  CELL  TYPE 

(Figures  115  and  116  are  from  the  same  case) 
Figure  116.  The  higher  magnification  of  figure  115 
reveals  both  the  bizarre  giant  cells  and  the  spindle 
cells.  Atypical  mitoses  are  common.  X 400. 
A.F.I.P.  Atlas  No.  67-3-65. 


CARCINOMA  OF  MIXED  PATTERN 

Figure  117.  This  carcinoma  of  mixed  pattern  shows 
follicular  and  solid  components  and  a focus  of 
oxyphilic  cells  centrally.  X 100.  A.F.I.P.  Atlas 
No.  67-3-68. 


Fig.  117 
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Identifiable  epithelial  structures,  signifying 
the  epithelial  origin  of  the  tumor,  may  be 
difficult  to  find  without  extensive  search. 
Some  have  admixtures  of  other  carcinoma 
types  (figs.  118,  120). 

NATURAL  HISTORY.  Giant  cell  car- 
cinoma is  almost  exclusively  a tumor  of  older 
age  groups;  it  is  rarely  found  in  patients 
under  60  years  of  age.  It  is  slightly  more 
frequent  in  women  than  in  men.  It  is  the 
most  common  type  of  undifferentiated  car- 
cinoma of  the  thyroid.  Chesky  and  associ- 
ates report  that  the  tumor  represents  6.3  per 
cent  of  their  thyroid  cancers.  A typical 
history  is  that  of  a thyroid  nodule  which  sud- 
denly increases  rapidly  in  size  after  having 
been  stationary  and  without  significant 
change  for  15  or  more  years.  More  than  any 
other  type  of  thyroid  carcinoma,  giant  cell 
carcinoma  suggests  origin  from  a pre-existing 
benign  tumor  or  low  grade  carcinoma. 
There  is  clinical  (Hare  and  Salzman)  as  well 
as  gross  and  microscopic  evidence  for  this 
statement.  It  seems  likely  that  transition  to 
giant  cell  carcinoma  may  occur  not  only 
from  benign  adenoma  but  also  from  follicular 
or  papillary  carcinoma.  Such  transition  has 
been  reported  on  numerous  occasions  and 
seems  to  be  fairly  well  established.  In  one 
case  studied  by  the  authors,  a papillary  car- 
cinoma which  had  been  present  for  31  years 
ultimately  changed  to  a giant  cell  carcinoma 
and  caused  death  by  massive  mediastinal 
involvement.  Although  the  patient  usually 
comes  for  medical  assistance  after  a short 
history  of  a rapidly  growing  tumor,  in  most 
instances  at  time  of  diagnosis  the  tumor  is 
inoperable  and  incurable.  Extension  of  the 
disease  into  the  neck  is  massive  and  rapid 


CARCINOMA  OF  MIXED  PATTERN 

Figure  118.  In  this  carcinoma  of  mixed  pattern,  follic- 
ular carcinoma  is  in  the  lower  part  of  the  field; 
giant  cell  and  spindle  cell  carcinoma  appear  in  the 
upper  portion  of  the  field.  It  is  not  unusual  to  find 
foci  of  follicular  or  even  papillary  carcinoma  in  pre- 
dominantly undifferentiated  tumors.  X 100. 
A.F.I.P.  Atlas  No.  67-3-69. 

(pi.  I-C).  While  metastases  to  distant  parts 
of  the  body  are  frequent,  death  usually  oc- 
curs from  local  disease  before  the  metastases 
have  time  to  become  of  clinical  significance. 

DIFFERENTIAL  DIAGNOSIS.  Giant  cell 
carcinoma  must  be  distinguished  from  other 
thyroid  tumors,  both  benign  and  malignant, 
as  well  as  from  metastatic  tumors  of  the  thy- 
roid. The  resemblance  to  sarcoma  is  often 
striking,  but  it  should  be  remembered  that 
true  sarcoma  of  the  thyroid  is  rare.  The 
epithelial  nature  of  the  giant  cell  carcinoma 
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CARCINOMA  OF  MIXED  PATTERN 

(Figures  119  and  120  are  from  the  same  case) 
Figure  119.  A carcinoma  of  mixed  pattern  of  growth 
shows  predominantly  follicular  and  small  cell  com- 
ponents. X 100.  A.F.I.P.  Atlas  No.  67-3-70. 

may  be  recognized  only  after  prolonged 
search  for  epithelial  tumor  foci. 

Occasionally,  clusters  of  cells  of  an 
osteoclastic  or  foreign-body  type  are  found 
in  association  with  various  types  of  thyroid 
cancer  (fig.  121).  The  multinucleated  giant 
cells  do  not  seem  to  be  an  inherent  part  of 
the  tumor,  but  rather  they  seem  to  represent 
a reaction  to  components  of  the  tumor.  In 
the  authors'  experience,  they  have  most  fre- 
quently been  associated  with  follicular  car- 
cinoma, but  occasionally  with  other  types  of 
carcinoma  as  well.  The  presence  of  these 
cells,  therefore,  should  not  lead  one  to  the 
diagnosis  of  a giant  cell  type  of  undifferen- 
tiated carcinoma.  Their  exact  significance 
is  unknown;  they  do  not  appear  to  be  reacting 


CARCINOMA  OF  MIXED  PATTERN 

(Figures  119  and  120  are  from  the  same  case) 
Figure  120.  Another  focus  of  the  same  carcinoma  of 
mixed  pattern  as  illustrated  in  figure  119  shows  pre- 
dominantly undifferentiated  carcinoma  of  small  cell 
and  giant  cell  types.  X 100.  A.F.I.P.  Atlas  No. 
67-3-71. 

to  colloid.  Similar  accumulations  of  giant 
cells  are  sometimes  seen  associated  with 
cancers  of  other  organs  of  the  body,  again 
without  known  significance.  Rather  (1950) 
reports  a case  of  thyroid  tumor  in  which  all 
the  cells  were  of  this  giant  cell  type;  he  be- 
lieved that  they  represented  giant  cells  aris- 
ing from  the  lining  of  blood  vessels. 

PROGNOSIS.  The  prognosis  of  giant 
cell  carcinoma  of  the  thyroid  is  extremely 
poor.  In  a study  of  38  cases,  Frazell  and 
Foote  found  that  the  average  duration  of  life 
from  diagnosis  to  death  was  4.8  months;  they 
state  that  in  no  other  form  of  human  cancer 
is  a lethal  outcome  so  inevitable.  In  the 
series  of  Silliphant  and  associates,  44  patients 
with  giant  cell  cancer  died  within  3 years. 
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NON-NEOPLASTIC  GIANT  CELLS  IN  FOLLICULAR  CARCINOMA 


Figure  121.  This  focus  of  a foreign  body  or  osteoclastic  type  of  giant  cell  tumor  in  the  thyroid,  considered  to  be  non- 
neoplastic, was  found  in  a gland  with  follicular  carcinoma.  The  relationship  of  such  giant  cells  to  neoplasms  is 
obscure.  X 250.  (Courtesy  of  Dr.  Merlin  L.  Trumbull,  Memphis,  Tenn.)  A.F.l.P.  Acc.  No.  219764-69. 


We  have  seen  one  patient  treated  intensively 
with  x-irradiation  who  survived  10  years. 

TREATMENT.  Radical  surgery  is  the 
treatment  of  choice  if  it  is  feasible.  Since 
most  cases  are  inoperable  at  the  time  of 
diagnosis,  the  usual  treatment  is  whatever 
surgery  is  possible  to  attempt  complete  re- 
moval of  the  tumor.  Radioiodine  is  with- 
out value.  Intensive  high  voltage  irradi- 
ation controls  the  tumor  locally  in  some 
instances. 
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EPIDERMOID  CARCINOMA  (Figure  122) 

Primary  epidermoid  carcinoma  (squa- 
mous cell  carcinoma)  of  the  thyroid  is  rare. 
Goldman,  in  1964,  analyzed  nine  series  of 
thyroid  cancers  and  found  only  22  reported 
cases  of  epidermoid  carcinoma — an  incidence 
of  1.1  per  cent  of  all  thyroid  cancers.  Most 
cases  occur  in  the  fifth  and  sixth  decades 
without  sex  predilection.  A long  history  of 
goiter  is  usual.  The  tumors  appear  clini- 
cally and  grossly  similar  to  glandular  carci- 
noma. Although  often  fairly  well  differen- 
tiated, as  evidenced  microscopically  by 
keratinization  or  pearl  formation,  they  are 
quite  malignant  and  relatively  unresponsive 
to  radiation  therapy. 

Squamous  metaplasia  occurs  in  glandu- 
lar, especially  papillary,  carcinoma.  When 
the  metaplasia  is  extensive,  such  tumors 
have  been  called  adenoacanthomas  (Cocke 
and  Carrera). 

DIFFERENTIAL  DIAGNOSIS.  The  pos- 
sibility must  always  be  considered  that 
epidermoid  carcinoma  in  the  thyroid  may  be 
a metastasis  or  an  extension  from  a primary 
tumor  in  the  trachea  or  esophagus.  Squa- 
mous metaplasia  in  benign  conditions,  such 
as  thyroiditis,  must  also  be  considered  in  the 
differential  diagnosis. 


EPIDERMOID  CARCINOMA 

Figure  122.  This  epidermoid  carcinoma  was  thought  to 
be  primary  in  the  thyroid  since  no  carcinoma  was 
found  elsewhere.  However,  a similar  pattern  could 
be  produced  by  metastatic  tumor.  X 100.  A.F.I.P. 
Atlas  No.  67-3-67. 
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PLATE  I 

FIBROUS  NODULE  OF  ADENOMATOUS  GOITER 

A.  This  nodule,  removed  from  a 55-year-old  woman,  was  suspected  grossly  of  being  carcinoma  because  of  its  firm- 
ness and  lack  of  encapsulation,  but  microscopically  it  proved  to  be  merely  a fibrous  nodule  of  adenomatous  goiter. 
Diagnosis  of  cancer  of  the  thyroid  from  the  gross  appearance  may  be  difficult.  A.F.I.P.  Atlas  No.  67-3-79. 


FOLLICULAR  ADENOMA 


B.  This  shows  the  cut  surface  of  a fleshy,  well  demarcated  follicular  adenoma.  The  small  white  nodule  at  the  top 
of  the  specimen  is  an  incidental  finding  which  proved  to  be  follicular  carcinoma.  A.F.I.P.  Atlas  No.  67-3-80. 


MASSIVE  BLOOD  VESSEL  INVASION 

C.  Massive  blood  vessel  invasion  of  the  jugular  vein  has  occurred.  The  vein  has  been  opened  to  show  that  it  is 
filled  with  a direct  extension  of  undifferentiated  carcinoma  from  the  thyroid.  Vascular  invasion  by  thyroid  car- 
cinoma is  common,  but  rarely  is  it  this  prominent.  A.F.I.P.  Atlas  No.  67-3-81. 


BLOOD  VESSEL  INVASION 


D. 


In  this  photomicrograph  of  blood  vessel  invasion  by  carcinoma, 
Verhoeff  stain  is  helpful  in  identifying  intravascular  growth. 


the  accentuation  of  the  internal  elastic  lamellae  by 
Verhoeff  stain.  X 150.  A.F.I.P.  Atlas  No.  67-3-82. 
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PLATE  I 
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PLATE  II 


PAPILLARY  CARCINOMA 


A.  This  photomicrograph  shows  a typical  intracystic  frond  of  papillary  carcinoma, 
the  stalk.  X 150.  A.F.I.P.  Atlas  No.  67-3-83. 


Psammoma  bodies  are  present  in 


IMPLANTS  OF  PAPILLARY  CARCINOMA 

B.  This  recurrent  papillary  carcinoma  was  found  in  soft  tissue  of  the  neck.  The  recurrences  were  thought  to  be  im- 
plants in  suture  tracts.  X 100.  A.F.I.P.  Atlas  No.  67-3-84. 


SMALL  PRIMARY  PAPILLARY  CARCINOMA 

C.  A 37-year-old  man  had  a completely  encapsulated,  slightly  cystic  mass  removed  from  the  lateral  neck  area.  The  diag- 
nosis was  metastatic  papillary  adenocarcinoma.  Although  the  thyroid  was  normal  to  palpation,  the  thyroidectomy 
specimen  showed  the  0.3  cm.  primary  papillary  adenocarcinoma  illustrated  here.  The  primary  tumor  was  one- 
tenth  the  diameter  of  the  metastasis  in  the  cervical  lymph  node.  X 30.  A.F.I.P.  Atlas  No.  67-3-85. 


OXYPHILIC  VARIANT  OF  FOLLICULAR  CARCINOMA 


D.  This  photomicrograph  illustrates  an  oxyphilic  variant  of  follicular  carcinoma. 


X 500.  A.F.I.P.  Atlas  No.  67-3-86. 
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PLATE  II 
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PLATE  III 

METASTATIC  MALIGNANT  MELANOMA 

A.  A metastatic  malignant  melanoma  in  the  thyroid  was  removed  from  a 31-year-old  woman  who  died  Irom  multiple 
metastases  of  a malignant  melanoma  of  the  skin.  There  are  three  nodules  of  tumor  in  the  thyroid,  one  of  which 
is  pigmented.  A.F.I.P.  Atlas  No.  67-3-92. 


UNDIFFERENTIATED  CARCINOMA  OF  THYROID 


B.  This  undifferentiated  carcinoma  of  thyroid  of  mixed  type  was  removed  from  a 77-year-old  woman.  There  are  mul- 
tiple foci  of  the  tumor  appearing  in  the  gland.  A.F.I.P.  Atlas  No.  67-3-93. 


STRUMA  LYMPHOMATOSA 


c. 


This  struma  lymphomatosa  illustrates  the  typical  moderate,  symmetrical  enlargement  and  lobular  yellow-gray 
appearance.  A.F.I.P.  Acc.  No.  219764-Cl. 


METASTATIC  CARCINOMA  FROM  STOMACH 


D.  This  metastatic  carcinoma  of  the  stomach  invaded  the  thyroid  gland.  Although  the  tumor  is  growing  partly  in 
papillary  fashion,  the  individual  cells  are  mucus-secreting  and  do  not  resemble  primary  thyroid  carcinoma.  X 33. 
A.F.I.P.  Atlas  No.  67-3-94. 
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PLATE  III 


117 


Tumors  of  the  Thyroid  Gland 


PLATE  IV 

METASTATIC  PAPILLARY  CARCINOMA  OF  THYROID  TO  LUNG 

(Plate  IV-D,  E and  Figures  103  and  107  are  from  the  same  case) 

A.  A 66-year-old  man  had  numerous  recurrences  of  papillary  adenocarcinoma  of  the  thyroid  over  a period  of  29 
years  before  he  died  from  massive  mediastinal  involvement.  The  only  other  metastases  were  in  both  lungs  and 
in  peritracheal  lymph  nodes.  An  incidental  finding  was  a small  islet  cell  carcinoma  of  the  pancreas.  X 33. 
A.F.I.P.  Atlas  No.  67-3-95. 


SQUAMOUS  METAPLASIA  IN  PAPILLARY  ADENOCARCINOMA 


B.  This  shows  a focus  of  squamous  metaplasia  in  papillary  adenocarcinoma  of  the  thyroid. 
No.  67-3-96. 


X 83.  A.F.I.P.  Atlas 


MEDULLARY  CARCINOMA 


C.  A medullary  carcinoma  with  amyloid  stroma  of  the  thyroid  was  removed  from  a 26-year-old  woman.  The  poorly 
demarcated  primary  tumor  was  in  the  left  upper  lobe.  There  were  metastases  in  5 of  37  cervical  lymph  nodes. 
A.F.I.P.  Atlas  No.  67-3-97. 


MEDULLARY  CARCINOMA 


D. 


In  this  medullary  carcinoma  with  amyloid  stroma,  the  amyloid  is  evident  both  by  the  positive  Congo-red  stain  and 
its  birefringence  (see  figures  103  and  107).  X 100.  A.F.I.P.  Atlas  No.  67-3-98. 


MEDULLARY  CARCINOMA 


E.  This  illustrates  the  amyloid  fluorescence  after  staining  with  thioflavin  T. 


X 100.  A.F.I.P.  Atlas  No.  67-3-99. 
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LYMPHOMA  OF  THE  THYROID  (Figures  123, 
124) 

In  the  past,  the  opinion  has  been  ex- 
pressed that  all  malignant  tumors  of  the  thy- 
roid were  carcinoma.  There  are  instances, 
however,  in  which  thyroid  tumor  seems  to 
have  all  the  requisites  for  diagnosis  of 
primary  lymphoma.  This  is  not  unexpected 
since  primary  lymphomatous  tumors  are 
known  to  arise  in  other  parenchymatous 
organs  of  the  body.  Walt  and  associates 
reported  30  cases  of  small  cell  cancer  of  the 
thyroid,  18  of  which  were  classified  as 
lymphomas.  Lymphosarcoma  (fig.  123)  has 
been  reported  by  Dinsmore  and  associates, 
and  reticulum  cell  sarcoma  by  Winship  and 
Green.  Kellett  and  Sutherland  reported 
"reticulosarcoma"  of  the  thyroid  gland. 
Shaw  and  Smith  reported  plasmocytoma  of 
the  thyroid  (fig.  124).  Mikal  reviewed  165 
reported  cases  of  lymphoma  of  the  thyroid 
and  noted  that  reticulum  cell  sarcoma  was 
the  most  common  type,  with  lymphosarcoma 
next;  13  of  the  cases  were  diagnosed  as 
Hodgkin's  disease.  Woolner  and  associates 
noted  the  difficulty  of  an  exact  classification 
of  many  thyroid  lymphomas. 

All  reports  agree  that  the  distinction 
clinically  and  grossly  between  lymphoma 
and  carcinoma  is  extremely  difficult,  and 
even  with  microscopic  examination,  the 
similarity  between  small  cell  carcinoma  and 
lymphoma  is  often  remarkable.  Reticulin 
and  PAS  stains  are  of  little  help  in  differen- 
tiating lymphoma  from  carcinoma  in  the  thy- 
roid. Scott  has  pointed  out  that  the  cytologic 
appearance  and  the  presence  or  absence  of 


LYMPHOSARCOMA  INVOLVING  THYROID 

Figure  123.  This  lymphosarcoma  was  thought  to  be 
primary  in  the  thyroid,  but  actually  is  indistinguish- 
able from  secondary  lymphoma.  X 250.  A.F.I.P. 
Acc.  No.  219764-77. 

reticulum  in  the  tumor  are  unreliable  diag- 
nostic criteria  for  the  differentiation  of 
lymphoma  from  carcinoma.  He  concluded 
it  is  only  by  the  demonstration  of  other  foci 
of  tumor  outside  the  thyroid,  which  leaves 
little  doubt  that  they  are  lymphoma,  that  the 
final  diagnosis  can  be  made  with  any  degree 
of  certainty.  Meissner  and  Philhps  state  that 
with  any  small  cell  cancer  of  the  thyroid. 
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multiple  sections,  preferably  from  outside 
the  gland,  may  need  to  be  examined  in  order 
to  determine  whether  the  tumor  is  forming 
epithelial  structures  (figs.  112,  113).  It  was 
their  feeling  that  while  primary  lymphoma 
of  the  thyroid  does  occur,  in  many  instances 
the  diagnosis  of  lymphoma  might  have  been 
changed  to  small  cell  carcinoma  if  sufficient 
sections  had  been  studied. 

The  occasional  problem  of  differentiation 
of  lymphoma  from  thyroiditis  is  emphasized 
by  Brewer  and  Orr.  Rarely  lymphoma 
seems  to  arise  in  struma  lymphomatosa 
(Kenyon  and  Ackerman).  Serological  tests 
(anti-thyroid  antibodies)  often  indicate  a con- 


PLASMACYTOMA 

Figure  124.  In  this  case,  the  patient  did  not  have 
multiple  myeloma,  and  there  were  no  other  appar- 
ent foci  of  plasmacytoma.  Many  types  of  lymphoid 
tumors  have  been  described  as  arising  in  or  involv- 
ing the  thyroid.  Plasmacytoma  is  one  of  the  less 
frequent  types.  X 400.  A.F.I.P.  Atlas  No.  67-3-66. 


comitant  or  pre-existent  thyroiditis,  accord- 
ing to  Cox. 

The  course  and  prognosis  of  primary 
lymphoma  of  the  thyroid  are  open  to  some 
disagreement,  probably  because  it  is  difficult 
to  make  a definitive  diagnosis.  Furthermore, 
some  cases  presenting  clinically  as  primary 
thyroid  lymphoma,  later  prove  to  be  dissemi- 
nated lymphoma  with  prominent  secondary 
involvement  of  the  thyroid.  Some  cases 
diagnosed  as  lymphoma  have  responded 
very  favorably  to  irradiation  therapy,  as  have 
lymphomas  in  other  parts  of  the  body; 
others — perhaps  unrecognized  small  cell  car- 
cinomas— have  responded  poorly.  The 
greater  responsiveness  of  lymphoma  to 
irradiation  may  be  helpful  in  differentiating 
lymphoma  from  carcinoma. 

Secondary  lymphoma  involvement  of 
the  thyroid  gland  by  generalized  lymphoma 
is  common.  In  a review  by  Meissner  and 
Phillips  of  100  consecutive  autopsies  on 
patients  with  generalized  lymphoma,  20  cases 
showed  thyroid  involvement:  Hodgkin's 

disease,  4;  lymphosarcoma,  5;  reticulum  cell 
sarcoma,  4;  lymphocytoma,  3;  and  macro- 
follicular lymphoma,  4.  The  13  women  and 
7 men  ranged  from  25  to  86  years  of  age; 
most  were  in  the  40  to  60-year  age  group. 
Thyroid  involvement  was  the  presenting 
symptom  in  only  three  instances;  in  one, 
treatment'  by  radical  surgery  plus  irradiation 
destroyed  the  local  disease  before  wide- 
spread lymphoma  was  discovered,  and  the 
patient  died  21  months  after  treatment. 

Involvement  of  the  thyroid  in  general- 
ized lymphoma  varies  from  minimal  micro- 
scopic foci  to  gross  replacement  of  the  gland. 
Of  the  20  cases  previously  mentioned,  14 
patients  had  concomitant  involvement  of  the 
cervical  lymph  nodes  and  18  of  the  20  showed 
lymphomatous  foci,  often  massive,  in  the 
gastrointestinal  tract. 
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In  patients  dying  with  generalized 
lymphoma,  the  thyroid  involvement  was 
easily  diagnosed  as  lymphoma,  and  distinc- 
tion from  small  cell  carcinoma  was  rarely  a 
problem  histologically.  Examination  of  foci 
of  tumor  which  extended  beyond  the  thyroid 
capsule  was  of  great  value,  since  confusion 
of  the  tumor  with  distorted  residual  atrophic 
follicles  was  avoided.  Blood  vessel  inva- 
sion was  rare  in  contrast  with  small  cell  car- 
cinoma. 
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OTHER  SARCOMAS  (Figures  125-130) 

Sarcomas  of  the  thyroid  other  than  those 
of  the  lymphoma  group  are  extremely  rare 
and  make  up  less  than  1 per  cent  of  all  thy- 
roid cancers.  There  is  a tendency  to  over- 
diagnose sarcoma  of  the  thyroid  since  many 
cases  resembling  sarcoma  prove,  after  more 
careful  examination,  to  be  spindle  cell  or 
giant  cell  carcinoma.  The  true  nature  of 
such  tumors  may  be  determined  only  after 
study  of  multiple  foci  of  the  tumor  (Smith; 
Buckwalter  and  Nordschow).  Figures  115, 
116,  and  118  through  120  illustrate  how  the 
diagnosis  of  sarcoma  (either  fibrosarcoma  or 
hemangiosarcoma)  might  have  been  made  if 
insufficient  sections  had  been  studied.  Just 
as  in  the  breast  and  other  epithelial  organs, 
carcinoma  of  the  thyroid  sometimes  stimu- 
lates unusual  stromal  activity  with  excessive 
proliferation  of  fibrous  tissue  (fig.  125)  and 


FOLLICULAR  CARCINOMA  WITH 
DESMOPLASIA 

Figure  125.  This  follicular  carcinoma  had  an  unusually 
desmoplastic  stromal  response.  The  stroma  did  not 
stain  for  amyloid.  X 100.  A.F.l.P.  Atlas  No. 
67-3-74. 
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even  formation  of  bone  (fig.  126)  and  carti- 
lage. Carcinomas  with  such  actively  pro- 
liferating stroma  are  always  difficult  to 
evaluate.  While  most  such  tumors  in  the 
thyroid  probably  represent  carcinomas,  there 
have  been  a few  cases  of  coexistent  carci- 
noma and  sarcoma  which  seem  to  be  fairly 
well  authenticated  and  have  been  diagnosed 
as  carcinosarcoma  (Arean  and  Schildecker). 

The  few  cases  of  pure  sarcoma  in  the 


FOLLICULAR  CARCINOMA  WITH 
OSSEOUS  METAPLASIA 

Figure  126.  This  follicular  carcinoma  had  a bizarre 
stromal  response.  The  stroma  shows  active  pro- 
liferation of  spindle  cells  and  foci  of  new  bone 
formation.  The  stromal  response  and  new  bone 
formation  are  probably  metaplasia  rather  than 
tumor.  X 100.  A.F.I.P.  Atlas  No.  67-3-75. 


thyroid  that  have  been  reported  include 
fibrosarcoma  (figs.  127,  128),  hemangiosar- 
coma  (figs.  129,  130),  osteogenic  sarcoma, 
osteochondrosarcoma,  and  malignant  he- 
mangiopericytoma. There  are  too  few  cases 
of  individual  types  to  permit  conclusions 
regarding  natural  history,  prognosis,  and 
therapy.  As  a group,  however,  such  sar- 
comas tend  to  occur  in  older  people  and  to 
have  a high  degree  of  malignancy. 


FIBROSARCOMA 

(Figures  127  and  128  are  from  the  same  case) 
Figure  127.  A fibrosarcoma  of  the  thyroid  shows 
extension  into  adjacent  fat.  True  primary  fibrosar- 
comas of  the  thyroid  are  rare.  Most  spindle  cell 
tumors  of  the  thyroid  are  variants  of  undifferentiated 
carcinoma  of  the  giant  cell  type.  X 48.  A.F.I.P. 
Acc.  No.  219764-73. 
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FIBROSARCOMA 

(Figures  127  and  128  are  from  the  same  case) 
Figure  128.  This  is  a higher  magnification  of  the 
fibrosarcoma  of  the  thyroid  illustrated  in  figure  127. 
X 250.  A.F.I.P.  Acc.  No.  219764-74. 


Fig.  130 


UNCLASSIFIED  TUMOR 

(Figures  129  and  130  are  from  the  same  case) 


Figure  129.  This  undifferentiated  malignant  tumor  in 
the  thyroid  cannot  be  classified  from  this  field;  how- 
ever, many  tumors  that  show  this  pattern  contain 
foci  of  recognizable  carcinoma  disclosing  the  true 
nature  of  the  tumor.  X 100.  A.F.I.P.  Atlas  No. 


67-3-72. 


Figure  130.  A higher  magnification  of  figure  129  is 
shown.  Tumors  of  this  appearance  have  been 
called  hemangioendotheliomas  or  hemangiosarcomas 
of  the  thyroid.  The  authors  feel,  however,  that 
these  tumors  usually  represent  undifferentiated 
carcinomas,  and  their  epithelial  nature  can  be  dem- 
onstrated after  examination  of  multiple  sections. 
X 400.  A.F.I.P.  Atlas  No.  67-3-73. 
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Chesky  and  associates  (1960)  reported  4 
cases  of  fibrosarcoma  in  628  cases  of  cancer 
of  the  thyroid  and  were  able  to  find  only  4 
other  cases  reported  from  the  United  States. 
Marks  and  associates  described  a metastasiz- 
ing fibrosarcoma  involving  the  thyroid  gland 
of  the  sheep  exposed  continuously  to  5 
millicuries  of  for  a period  of  four  and 
one-half  years. 

Livingstone  and  Sandison  reported  an 
osteogenic  sarcoma  of  the  thyroid  in  a 36- 
year-old  woman;  the  tumor  showed  meta- 
plastic as  well  as  neoplastic  bone  and  a 
transition  to  chondroid  tissue.  Although 
there  were  two  recurrences  after  initial  sur- 
gery, the  patient  was  well  five  years  after 
the  original  diagnosis. 

It  should  be  noted  that  the  diagnosis  of 
hemangiosarcoma  is  much  more  frequent  in 
Switzerland  than  in  the  United  States. 

A malignant  hemangiopericytoma  of  the 
thyroid  with  multiple  metastases  was  re- 
ported by  Proks. 
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MALIGNANT  TERATOMA  OF  THE  THYROID 
AND  THYROID  REGION 

Of  86  cases  collected  from  the  literature 
by  Newstedt  and  Shirkey,  82  teratomas  were 
in  infants  and  4 were  in  adults.  In  one  of 
the  infants  the  teratoma  was  questionably 
malignant.  Three  of  the  4 teratomas  in 
adults,  however,  metastasized  widely  either 
as  anaplastic  sarcomas  or  as  tumors  of  mixed 
tissue  types.  One  of  the  teratomas  is  the 
interesting  case  in  an  adult  reported  by 
Keynes  in  which  the  teratoma  was  removed 
at  4 months  of  age  and  recurred  24  years 
later  as  a benign-appearing  teratoma  contain- 
ing thyroid  tissue,  muscle,  gastrointestinal 
mucosa,  pancreas,  cartilage,  and  glial  tissue. 
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CARCINOMA  IN  ECTOPIC  THYROID  TISSUE 

(Figure  131) 

Carcinomas  occasionally  arise  in  rem- 
nants of  the  thyroglossal  duct;  about  25  cases 
have  been  reported.  They  may  appear  at 
any  age,  are  more  common  in  women,  and 
are  almost  invariably  papillary  adenocarci- 
nomas. The  prognosis  generally  is  good, 
although  a few  tumors  have  metastasized  and 
resulted  in  death.  Carcinoma  arising  in  sub- 
lingual ectopic  thyroid  tissue  is  more  com- 
mon and  instead  of  being  almost  exclusively 
papillary  adenocarcinomas  as  those  arising 
in  the  thyroglossal  duct,  surprisingly,  the 


METASTATIC  STRUMA  OVARII 

Figure  131.  An  implant  of  well  differentiated  follicular 
carcinoma  is  illustrated  in  the  serosa  of  the  appen- 
dix. The  site  of  the  primary  tumor  was  bilateral 
struma  ovarii  (see  figure  19).  X 40.  A.F.I.P. 
Atlas  No.  67-3-76. 


tumors  have  been  of  the  various  types  en- 
countered in  the  main  gland.  Tumors  aris- 
ing from  other  ectopic  thyroid  tissues  are 
extremely  rare. 

About  40  adenocarcinomas  of  the  thy- 
roid (mostly  follicular)  have  been  reported 
arising  in  struma  ovarii;  many  have  im- 
planted on  the  peritoneum  or  have  metas- 
tasized to  liver,  brain,  or  bone  (fig.  131) 
(Gonzalez-Angulo  et  al.). 
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SECONDARY  TUMOR  IN  THYROID  (Figures 
132-135;  plate  III-A,  D) 

The  thyroid  gland  is  such  a vascular 
organ  that  it  is  not  surprising  to  find  a high 
incidence  of  metastasis  to  the  gland.  In  a 
review  of  metastatic  spread  in  5,673  autopsies 
from  our  laboratory  on  patients  who  had  can- 
cer, but  did  not  necessarily  die  from  it,  9.5  per 
cent  of  cancers  of  the  breast  and  8.5  per  cent 
of  cancers  of  the  lung  metastasized  to  the 
thyroid  gland,  and  20  per  cent  of  cancers  of 
the  skin  of  the  trunk,  largely  melanomas  (pi. 
III-A),  metastasized  to  the  thyroid.  With 
routine  examination  of  the  gland,  the 
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incidence  of  metastasis  to  the  thyroid  in 
patients  who  died  of  cancer  has  generally 
been  reported  from  3 to  5 per  cent.  How- 
ever, with  meticulous  examination,  Silver- 
berg  and  Vidone  found  that  24  per  cent  of  62 
metastasizing  tumors  had  metastasized  to  the 
thyroid.  The  most  common  tumors  to  metas- 
tasize to  the  thyroid  are  malignant  melanoma, 
bronchogenic  carcinoma,  renal  carcinoma 
(figs.  132,  133),  and  carcinoma  of  the  breast 
(figs.  134,  135)  (Walther).  From  our  own 
laboratory,  a study  of  100  consecutive 
autopsies  of  patients  who  died  of  lymphoma 
showed  thyroid  involvement  in  20  per  cent. 


METASTATIC  RENAL  CELL  CARCINOMA 
TO  THYROID 

(Figures  132  and  133  are  from  the  same  case) 
Figure  132.  A 104  gm.  hemorrhagic  nodular  substernal 
goiter  was  removed  from  a 69-year-old  man  who 
complained  of  respiratory  distress.  It  was  com- 
posed almost  entirely  of  metastatic  renal  cell  car- 
cinoma. A left  nephrectomy  for  renal  cell  car- 
cinoma had  been  performed  one  and  one-half  years 
earlier.  X 125.  A.F.I.P.  Atlas  No.  67-3-77. 


METASTATIC  RENAL  CELL  CARCINOMA 
TO  THYROID 

(Figures  132  and  133  are  from  the  same  case) 
Figure  133.  This  is  a higher  magnification  of  the 
metastatic  renal  cell  carcinoma  to  thyroid  illustrated 
in  figure  132.  Note  the  similarity  to  primary  clear 
cell  carcinoma  of  the  thyroid  as  shown  in  figures 
97  and  98.  X 400.  A.F.I.P.  Atlas  No.  67-3-78. 

While  the  incidence  of  metastasis  to  the 
thyroid  gland  is  high,  the  incidence  of  meta- 
static tumors  to  the  thyroid  masquerading  as 
primary  thyroid  cancer  is  relatively  low. 
Elliott  and  Frantz  in  1960  reported  14  cases 
of  metastatic  tumor  to  the  thyroid  which 
simulated  primary  tumor  and  resulted  in 
surgical  operation.  These  14  cases  occurred 
in  a service  where  surgery  had  been  per- 
formed in  more  than  500  cases  of  thyroid 
cancer.  They  found  44  other  cases  that  had 
been  reported.  The  most  common  meta- 
static tumor  to  masquerade  as  a primary  thy- 
roid neoplasm  is  renal  cell  carcinoma. 
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METASTATIC  ADENOCARCINOMA 
TO  THYROID 

(Figures  134  and  135  are  from  the  same  case) 
Figure  134.  This  adenocarcinoma  which  was  metastatic 
to  the  thyroid  is  composed  of  poorly  differentiated 
cells.  The  primary  tumor  was  in  the  breast.  X 48. 
A.F.I.P.  Acc.  No.  219764-78. 

Many  other  tumors  may  similarly  metas- 
tasize to  the  thyroid  and  mimic  primary 
thyroid  cancer  however;  these  include  carci- 
noma of  the  breast,  lung,  and  even  rectum. 
As  suggested  previously,  differentiation  of 
metastatic  renal  cell  carcinoma  from  clear 
cell  carcinoma  primary  in  the  thyroid  (figs. 
97,  98)  may  be  very  difficult.  In  a patient 
with  a history  of  renal  cell  carcinoma,  or  for 
that  matter  of  any  metastasizing  cancer,  the 
possibility  that  a thyroid  mass  may  be  a 
metastasis  should  always  be  considered. 
From  the  practical  point  of  view,  usually  a 
biopsy  or  even  removal  of  the  bulk  of  the 


METASTATIC  ADENOCARCINOMA 
TO  THYROID 

Figure  135.  A higher  magnification  of  figure  134  re- 
veals metastatic  carcinoma  in  the  stroma.  Follicles 
also  may  be  invaded  by  the  metastatic  tumor  cells. 
Carcinoma  of  the  breast  is  one  of  the  tumors  that 
commonly  metastasizes  to  the  thyroid.  X 200. 
A.F.I.P.  Acc.  No.  219764-79. 

mass  is  necessary  in  order  to  make  the 
definitive  diagnosis. 
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Adenitis,  tuberculous,  65 
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alveolar  (see  also  Carcinoma,  follicular),  84 
papillary,  64,  70-83,  70-79 

and  follicular  carcinoma,  mixed,  82,  82,  83 
incidence,  73 
low  grade,  11 

metastasis,  71,  73,  78,  80,  115 
metastatic,  with  regression,  81 
squamous  metaplasia,  119 

Adenocystoma,  papillary  (see  also  Adenoma,  papillary), 
50 

Adenolipoma,  41 
Adenoma,  43-52 
alveolar,  43 
angioinvasive,  56,  84 

benign,  relationship,  thyroid  cancer,  61-62,  62,  63 
differentiation,  adenomatous  goiter,  35,  48-50,  52 
discrete,  43 

follicular,  43-50,  43-49,  113 

admixture,  papillary,  82,  82,  83 
atypical,  43,  46-48,  47 
colloid,  43,  45 
embryonal,  43,  45,  45 
fetal,  43,  45,  46 
oxyphil,  43,  45,  46,  47 
simple,  43,  45,  46 

Hurthle  cell  (see  also  Adenoma,  follicular,  oxyphil), 
43,  46 

macrofollicular  (see  also  Adenoma,  follicular,  col- 
loid), 43,  46,  47 
malignant,  56,  84 

microfollicular  (see  also  Adenoma,  follicular,  fetal), 
43,  45 

multiple  endocrine,  64 

oncocytic  (see  also  Adenoma,  follicular,  oxyphil),  46 
papillary,  50-52,  51 

admixture,  follicular,  82,  82,  83 
relation,  benign  adenoma,  61,  64 
solitary,  43 

trabecular  (see  also  Adenoma,  follicular,  embryonal), 
43,  45,  45 
with  invasion,  56 


Adenomatous  goiter  (see  under  Goiter) 
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Cancer  (see  also  Carcinoma),  11 
classification,  55-56 
early,  56 
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relationship 

adenoma,  61-62,  62,  63 
hyperplasia,  60 
ionizing  radiation,  65-66,  66 
other  endocrine  disease,  64 
thyroiditis,  61 

Carcinoma  (see  also  Cancer) 
alveolar,  84 

anaplastic,  64,  102,  106 

atypical,  96 

clear  cell,  93-94,  94 

compact  small  cell  (see  also  Carcinoma,  undiffer- 
entiated, small  cell  type),  96 
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Carcinoma  (see  also  Cancer)  (Continued) 
ectopic  thyroid  tissue,  127 
eosinophilic  cell,  95 
epidermoid.  111,  111 
follicular,  84-95,  84,  86 
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